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KATUfiAL  EISTOEY  OF  ANBIALS 


DIVISION  T,-VEETEBRATA. 

Geneial  Ch^racteiB.— La  the  prcQodixig  rolumu  wc  liavo  traced  ihf^  genmral 
'Characters  and  clamfication  of  tlic  four  great  groups  of  Invertebrate  Ammak ;  tteno 
remains  onlj  the  fiftli  and  higlieat  division  uf  the  Ammol  Kingdom,  the  TBaTEEnj,TA, 
includiiig  p«rbap3  fewer  speeioB  than  some  of  the  preceding  dirisiODSj  hut  c ailing  for  a 
gii3at€T  Bharo  of  our  attention,  both  from  its  numhering  amongst  ita  members  our  utth 
species  and  thoac  wMch  moat  dosely  approach  us  in  orgamzation  and  intclligcinec, 
and  from  the  circumBtancG  that  nearly  all  our  domeatic  animalH,  and  the  majority  id 
those  which  are  in  any  way  useful  to  the  human  race,  belong  to  its  ranks. 

The  most  eaaealial  character  of  thia  great  and  important  division  of  the  Animal 
Kingdom,  cooBists  in  their  possession  of  a  hony  or  eaiiLilaginouft  internal  skeleton, 
serving  portly  for  the  protection  and  support  of  the  interaal  organs,  and  partly  for  tho 
attachment  of  the  muscles  hy  which  motion  is  eflkited-  The  admirable  paper  hy 
Professor  Owen  *'  On  the  Principal  Forma  of  tie  Skdeton,"  ia  D  preseding  volume, 
will  predude  the  necessity  of  our  dwelling  upon  the  structure  of  thia  set  of  organs  at 
any  great  length;  but  tbe  proper  comprehension  of  this  portion  of  our  suhjcet  reijnirea 
that  we  should  fuxniah  the  reader  with  a  ^crt  nceonnt  of  the  gcncTBd  principles  upon 
which  the  Iwjny  framework  of  Vcrtchratc  animals  ia  constructed. 

Of  this,  the  most  essential  and  persistent  portion  is  that  colled  the  tprne  or  virt^^al 
mlumn.  It  forms  the  centre  of  the  whole  skeleton,  and  serves  to  connect  all  the  other 
parts  of  the  Btmctnre,  which  are?,  in  fact,  merely  to  be  regarded  as  its  appendages »  It 
IS  nercr  wanting  ia  any  aaimol  of  this  diviaionj  although  in  some  of  the  kweit  species 
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STRUCTURE  OF  THE   VERTEBRAL   COLUMN. 
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Fig.  1.— Verte. 
bral  column. 


(the  only  ones,  in  fact,  whose  title  to  a  position  amongst  Vertobrated  animals  has  ever 
been  disputed)  it  forms  merely  a  semi-cartilaginous  cord  (the  chorda  dorsalis),  present- 
ing a  considerable  resemblance  to  the  earliest  form  of  the  vertebral  column  in  the 
embryos  of  the  higher  Vertebrata. 

In  the  majority  of  these  animals,  however,  the  spinal  column  consists  of  a  number  of 
segments  {vertebra)  united  together  in  such  a  manner  as  to  allow  of  a 
greater  or  less  degree  of  flexibility  (Fig.  1),  and  giving  rise  to  various 
appendages,  of  which  some  serve  for  the  support  and  protection  of  the 
most  important  organs,  whilst  others  assist  in  the  motions  c£  the  animal. 

Each  vertebra  (Fig.  2}  is  oomposed  of  a  centre  or 
body  {a),  a  short  more  or  lev  oyl^idrical  bond,  which  is 
articulated  to  its  fellows  on  eiiim  side  in  varicms  modes 
— sometimes  by  a  zeg:ular  ball  aad  aoekel  Joint,  some- 
times by  the  inteipositioa  of  ]^atBS  of  ilbio-oertilage  between 
the  flattaned  end-sorfSuses,  or  by  the  ioeertion  of  bags  of  a 

fluid  into  cavities  left  in  the  same  litaatton.  From  the  w^b^ 
upper  surface  of  the  body  of  eeoh  rertebra  springs  a  bony 
arch  (b),  composed  essentially  of  several  bones,  which  arc  usually  com^- 
plotely  united  together,  and  to  the  centre  of  the  vertebra.  The  apertures 
thus  formed  in  the  vertebrae  constitute  a  sort  of  bony  tube,  through 
which  the  central  axis  of  the  nervous  system  passes,  and  is  thus  pro- 
tected fromi  external  injury.  From  this  circumstance  the  arches  formed 
by  the  superior  appendages  of  the  vertebral  centre  are  denominated  the  neural  arches 
(Gr.  neuron^  a  nerve).  The  number  of  pieces  of  which  the  spine  is  composed,  which, 
although  variable,  is  always  considerable,  coDfers  a  great  amount  of  flexibility  upon 
the  entire  column ;  whilst  from  the  shortness  thus  acquired  by  the  individual  joints, 
the  flexure  of  the  whole  is  effected  without  any  of  those  sudden  bondings  which  might 
injure  the  delicate  and  important  organ  that  passes  through  their  apertures.  With  the 
addition  of  a  few  bony  processes,  which  serve  either  for  the  attachment  of  muscles  for 
the  movement  of  the  spine,  or  to  control  its  flexion,  either  by  their  actual  contact  or  by 
furnishing  points  of  attachment  for  ligaments,  we  have  the  vertebra  of  the  human 
anatomist.  But  the  vertebral  segment  of  the  philosophical  anatomist  includes  much 
more  than  this :  it  is  completed  by  a  second  arch,  formed  of  several  bones,  which 
incloses  a  space  beneath  the  body  of  the  vertebra ;  and  this,  from  its  protecting  the 
principal  organs  of  the  circulatory  system,  is  denominated  the  hernial  arch.  The  degree 
of  development  of  this  inferior  arch  is  very  variable.  It  is  often  imperfect— that  is  to 
say,  the  bones  of  which  its  two  sides  are  composed  are  frequently  not  united  at  their 
extremities ;  and  in  many  cases  this  arch  appears  to  be  entirely  wanting. 

Of  this  second  arch,  the  best  examples  are  to  be  found  in  the  ribs^  the  long  curved 
bones  which  inclose  tho  cavity  of  the  chest  in  most  vertebrated  animals,  usually 
articulated  by  a  moveable  joint  to  their  corresponding  vertebrae,  and  frequently  united 
at  their  extremities  to  a  central  piece,  the  stemumy  which  completes  the  htemal  arch. 

At  its  posterior  extremity  the  vertebral  column  is  usually  produced  into  series  of 
gradually  diminishing  vertebraB,  of  greater  or  less  length  as  compared  with  the  body. 
These  constitute  the  tail,  which  in  fishes  and  whales  forms  the  principal  organ  of 
locomotion. 

At  its  anterior  extremity  the  vertebral  column  terminates  in  a  bony  case,  the  shill 
or  cranium,  of  which  the  cavity  incloses  the  brain,  or  centre  of  the  nervous  system  ; 
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the  spinal  cord,  which,  03  we  hare  already  said,  runs  through  the  tuho  formed  hy  the 
apertures  of  the  spinal  column,  communicating  with  this  central  nervous  mass  hy  a 
corresponding  opening  in  the  base  of  the  skull.    Below  and  in  front  of  this  bony  case 
are  scrcral  bones,  forming  the  fkee  and  jaws  of  tho  animal ;  and  the  whole  may  bo 
considered  as  constituting  the  skeleton  of  the  head.    It  is  difficult  at  first  sight  to  refer 
these  irregular  and  complicated  bones  to  tho  same  type  of  structure  as  tho  Tertcbrao 
forming  the  spine ;  but  the  researches  of  soyeral  illustrious  natmolists,  amongst  whom 
none  perhaps  have  contributed  more  to  the  result  than  our  countryman  Professor  Owen, 
hare  now  placed  it  beyond  a  doubt  that  the  cranium  is  composed  of  the  neural  arches 
of  seTeral  yertcbrse,  and  that  the  bones  of  the  face  are  the  hsemal  arches  of  some  of 
these.    According  to  the  views  of  Professor  Owen,  the  skull  is  composed  of  four  neural 
arches,  of  which  one  (ntucU)  includes  the  bones  forming  the  nose ;  the  second  (JhmttU) 
is  formed  principally  by  the  frontal  bones ;  the  third  {parutal)  includes  the  parietal 
bones,  the  alisphenoids  and  the  mastoids ;  and  the  fourth  and  hindmost  {oedpUatj  tho 
occipital  bones,  which  form  only  a  single  bono  in  many  Yertebrata.    Tho  centres  of 
these  vertebrsd  form  the  floor  of  the  cerebral  chamber ;  that  of  the  occipital  vertebra 
constitutes  the  lower  boundary  of  the  large  aperture,  through  which  the  spinal  cord 
communicates  with  the  brain.     The  bones  of  the  face,  the  upper  and  lower  jaws,  aro 
the  hismal  arches  of  tho  first  two  of  these  yertebrss ;  and  the  corresponding  arch  of  tho 
third  vertebra,  is  the  k^foid  bonej  which  supports  the  tongue  and  assists  in  its  move- 
ments.    The  haemal  arch  of  the  fourth  cranial  vertebra  is  composed  of  certain  bones  of 
very  variable  form,  which  support  the  anterior  Hmbs ;  and  although  these,  in  many 
Yertebrata,  are  removed  to  a  considerable  distance  from  the  head,  in  the  Fishes  and 
some  other  members  of  the  group  they  are  actually  articulated  to  the  hinder  part  of 
the  skull ;  and  as,  in  all  cases,  they  are  evidently  identical  organs,  analogy  forbids  us 
&om  giving  them  different  derivations. 

The  fore-limbs  of  the  Yertebrata  aro  regarded  as  appendages  of  this  hsomal  arch,  and 
the  hind  limbs  as  similar  appendages  of  another  bony  arch  (the  pelvis),  which  is  firmly 
attached  to  one  or  more  vertebree  at  the  posterior  extremity  of  the  trunk.  The  majority 
of  the  Yertebrata  possess  two  pairs  of  these  organs ;  but  the  hinder  pair  is  d^cient  in  a 
considerable  number  of  fishes,  in  the  whales  and  some  other  animals,  whilst  the  serpents 
and  some  fishes  are  totally  deprived  of  limbs.  In  none,  however,  does  tho  number  of 
these  organs  exceed  four.  The  structure  of  the  limbs  is  essentially  the  same  in  all  ver- 
tebrated  animals ;  and  it  is  entirely  by  the  modification  of  this  typical  structure  that 
those  multifarious  and  beautiful  contrivances  which  adapt  these  creatures  to  such 
various  spheres  of  action  are  obtained.  It  is,  indeed,  in  the  modifications  which  these 
parts  undergo,  whilst  still  retaining  their  primitive  character,  that  the  natural  theolo- 
gian finds  the  most  striking  of  those  ini^tances  of  design  in  creation  upon  which  he 
loves  to  dwell ;  and  it  is  upon  these  also  that  the  zoologist  depends,  to  a  great  extent, 
for  tho  means  of  classifying  and  characterizing  the  numerous  members  of  this  important 
group. 

The  conformation  of  the  bones  of  all  the  limbs  is  very  similar.  They  commence  by 
a  bone,  usually  of  an  elongated,  cylindrical  form,  which  articulates  by  one  extrcnjuty 
with  tho  supporting  bony  arch ;  this  is  the  bone  of  the  arm  or  thigh  (humenu  or 
femttr).  At  its  f^e  extremity,  this  bone  furnishes  a  point  of  articulation  for  a  pair  of 
parallel  bones,  forming  the  fore-arm  and  the  shank  of  the  leg ;  in  the  anterior  extxemity 
these  are  denominated  the  radius  and  ulna ;  in  the  hinder  limb  they  bear  the  names  of 
tibia  and  JlMa,     They  are  frequently  united  at  the  two  extrenuties,  or  even  amalga- 
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mated,  throughout  their  length,  into  a  single  flattened  bone,  which,  however,  generally 
exhibits  distinct  traces  of  its  original  composition.  When  separate  they  also  usually 
possess  a  considerable  amount  of  independent  motion ;  the  ulna  and  the  tibia  being 
firmly  articulated  to  the  extremity  of  the  preceding  bone ;  whilst  the  radius  sjidjibuloj 
which  have  less  to  do  with  the  formation  of  this  articulation,  are  capable  of  rotating  to 
a  greater  or  less  extent  round  theii*  more  immoveable  fellow.  At  the  extremity  of  the 
bones  of  the  fore-arm  and  shank,  the  first  of  those  of  the  hand  and  foot  are  articulated 
(the  carpal  and  tarsal  bones).  These  consist  of  a  variable  number  of  short  bones,  form- 
ing the  wrist  and  the  base  of  the  foot  with  the  heel.  Beyond  these  come  the  metacarpal 
and  metatarsal  bones ;  these,  five  in  number  in  many  Vertebrata,  are  arranged  in  a 
transverse  series,  articulating  by  their  bases  with  the  carpals  and  tarsals.  Their  num- 
ber, however,  is  often  greatly  reduced,  in  many  cases  only  one  of  them  remaining. 
They  are  followed  by  the  phalanges,  or  bones  of  the  fingers  and  toes,  of  which  each 
metacarpal  or  metatarsal  bone  appears  normally  to  bear  three ;  like  the  preceding  bones, 
they  are  often  reduced  to  a  single  series.  "We  need  not  refer  in  this  place  to  the  manifold 
changes  which  these  parts  undergo  to  adapt  them  for  the  varied  necessities  of  the  animals 
composing  this  great  division.  These  have  been  admirably  described  by  Professor  Owen 
in  the  paper  already  referred  to ;  and  we  shall  have  occasion,  in  the  sequel,  to  notice  most 
of  them  in  characterizing  the  different  groups  into  which  these  animals  are  divided. 

An  essential  distinction  from  the  articulated  series  of  animals  is  to  be  found  in  the 
mode  in  which  the  jaws  of  the  Vertebrata  open.  In  the  Articulata,  the  jaws  always 
separate  laterally,  so  that  the  opening  of  the  mouth  is  in  the  same  direction  as  the  axis 
of  the  body.  In  the  Vertebrata,  on  the  contrary,  the  jaws  open  vertically,  and  the 
oral  aperture  is  consequently  horizontal,  or  transverse  to  the  general  axis.  The  muscles 
of  vertebrate  animals  are  also  placed  on  the  outside  of  the  bony  skeleton ;  whilst,  in 
the  Articulata,  the  external  skeleton  forms  a  series  of  rings,  to  the  interior  of  which  the 
muscles  are  attached ;  even  in  those  Vertebrata  in  which  the  skin  is  covered  with  bony 
or  homy  plates,  forming  a  dermo-skeleton,  which  may  be  regarded,  to  a  certain  extent, 
as  analogous  with  the  external  skeleton  of  the  Articulata,  all  the  more  important 
muscles  still  find  their  points  of  attachment  on  the  true  skeleton,  the  general  structure 
of  which  we  have  just  been  describing.  In  the  majority  of  the  Vertebrata,  the  outer 
integument  is  composed  of  a  flexible  skia,  of  which  the  surface  is  usually  covered  with 
scales,  feathers,  or  hairs. 

In  the  structure  of  the  nervous  system,  the  Vertebrata  present  a  great  advance  upon 
all  the  animals  of  the  Invertebrate  groups.  The  centre  of  this  system  is  far  more  con- 
centrated in  its  form,  and  exhibits  a  far  greater  preponderance  over  the  other  parts. 
It  forms  what  is  called  the  cerebrospinal  axis,  and  is  composed  of  the  brain,  a  mass  of 
nervous  matter  inclosed  within  the  cavity  of  the  skull,  and  of  a  cord  of  similar  matter 
which  runs  down  the  canal  formed  by  the  neural  arches  of  the  vertebral  column 
(Fig.  3).  From  the  latter  the  nerves  are  given  off>  the  ultimate  branches  of  which  are 
distributed  to  the  various  organs  of  the  body. 

The  brain,  the  seat  of  intelligence  and  volition,  varies  greatly  in  its  development  in 
the  different  members  of  this  division.  In  man  (Fig.  3),  and  many  of  the  higher 
Vertebrata,  it  attains  a  great  preponderance  over  the  remainder  of  the  nervous  system ; 
and  the  anterior  portion,  especially  the  cerebrum^  or  true  brain,  which  is  universally 
regarded  as  the  organ  of  the  mind,  acquires  a  great  development.  In  the  lower  forms, 
such  as  the  fishes,  on  the  contrary,  the  brain  is  small ;  and,  in  many  cases,  its  bulk  is 
made  up  principally  of  those  parts  which  are  subservient  to  the  organs  of  special  sense. 


NERVOUS  SYSTEM  AND  ORGANS  OF  SENSE. 
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These  are  alwayi  present  in  the  Yertebrata ;  and,  indeed,  with  but  few  exceptions, 
an  these  animals  possess  organs  of  sight,  hearing,  smell,  and  taste,  in  a  state  of  con- 
siderable perfection.  With  one  exception,  auditory  organs  a  b 
are  possessed  by  all  Yertebrata.  In  the  lower  forms,  they 
are  indeed  of  very  simple  construction,  and  completely 
inclosed  within  the  head,  with  no  communication  with  the 
external  world,  so  that  it  is  difficult  to  imagine  that  they 
can  famish  their  possessor  with  any  distinct  perception  of 
sonnds.  By  degrees,  however,  their  structure  becomes  more 
perfect,  and  they,  at  the  same  time,  approach  tho  surface  of 
the  head,  where  they  acquire  an  opening  which  facilitates 
their  reception  of  external  impressions,  and  which  is  often 
famished  with  a  funnel-like  external  car,  by  which  the 
sonorous  vibrations  are  conducted  to  the  internal  organs. 
E^  are  wanting  in  &  greater  number  of  these  creatures ; 
but,  as  a  general  rule,  the  visual  organs  are  present  in 
great  perfection.  In  the  Fishes,  the  cavity  of  tho  nose  is 
completely  closed  posteriorly ;  but  in  all  other  Yertebrata 
there  is  a  fiee  passage  through  this  organ,  either  into  the 
mouth  or  the  pharynx.  In  some  forms,  in  which  the  sense 
of  smell  appears  to  be  very  imperfect,  the  nasal  cavity  forms 
mere  sacs,  or  simple  tubes,  for  the  passage  of  air  to  tho 
Imigs ;  whilst  in  those  which  possess  this  sense  in  a  state  of 
greater  perfection,  the  surface  of  this  cavity  is  increased  by 
a  complicated  arrangement  of  bony  cells,  clothed  with  mucous 
memlnrane,  and  richly  provided  with  nerves.  The  sense  of 
taste  is  exercised  by  the  tongue ;  but  this  organ  is  often  of 
a  hard  and  homy  consistency,  or  modified  in  other  ways  so 
as  to  render  its  gustatory  powers  very  doubtful ;  it  is  some- 
times capable  of  considerable  movement,  but  frequently  im- 
moveably  attached  to  the  floor  of  the  mouth. 

The  alimentary  organs  are  very  similar  throughout  tho 
group.    The  mouHi  is  generally  furnished  with  teeth,  which 

are  sometimes  confined  to  the  jaws,  sometimes  distributed  «.,_«,  •  i  ? 
overall  the  other  bones  which  assist  in  the  formation  of  ?f  Man^",^iS)ruin^»t 
the  oral  cavity.  In  the  Birds,  the  Tortoises,  and  a  few  other 
Yertebrate  animals,  the  teeth  are  entirely  wanting.  In  the 
fbrmer,  the  jaws  are  covered  with  homy  plates,  which  serve 
instead  of  teeth  for  the  division  of  the  food.  In  some  of  the  lowest  Fishes,  even  the  jaws 
are  absent.  From  the  mouth  a  membranous  tube,  the  ossophagus,  leads  to  a  dilated  portion 
of  the  alimentary  canal,  the  ttomaehy  in  which  the  process  of  digestion  conunences ; 
from  this  the  food  passes  into  a  tube  of  variable  width,  the  intestiney  in  which  the 
principal  absorption  of  alimentary  matters  takes  place  (See  Physiology).  This  leads 
to  a  posterior  aperture,  the  anusy  through  which  the  refuse  of  the  digestive  process  is 
discharged.  The  different  parts  of  the  intestinal  canal  have  received  different  names 
from  anatomists.  The  opening  leading  from  the  stomach  into  the  intestine  is  demO' 
jomatedibid  pylorm  ;  the  part  of  the  intestine  immediately  following  this  is  called  the 
duodenum;  this  is  succeeded  by  the  small  intestines,  which  are  coiled  to^ViiiSt  m  ^ 


ruui:   », 

anterior  lobe;  c,  middle 
lobe ;  dy  posterior  lobe ;  «, 
oerebellmn;  /%  medmla 
oblongata ;  ff,  spinal  cord. 
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ALIMENTARY  ORGANS. 


Large  Intestines ,  „.  _, 


'Spleen 


Colon 


'^^-  Colon 


Tolaminons  mass  in  tihe  cavity  of  tiie  belly,  and  terminate  in  the  large  intestine,  irhicli 

is  continued,  under 
S  JA  the  names   of   the 

I  I  coUm  and  redumy  to 

the  fiTiftI  openinff 
(Fig.  4).  The  large 
intestine  firequently 
terminates  in  one  or 
more  blind  extre- 
mities (mms),  whioh 
project  beyond  the 
poiat  at  which  tiie 
small  intestine  en- 
ters it.  Various 
glandular  organs  oc- 
cur in  the  course 
of  the  alim^itazy 
canaL  Of  these,  the 
-SmaU  intestine  '^^tVary  glmda  are 
situated  in  the  neigh- 
bourhood of  the 
mouth,  into  which 
they  pour  their  se- 
cretion during  the 
mastication  of  food ; 
they  are  wanting  in 
the  Fishes  and  some 
other  aquatic  ani- 
mals. The  liver,  the 
largest  of  aU  the 
glandular  organs  of 

the  body,  is  placed  close  to  the  stomach,  and  pours  its  secretion,  the  bile,  into  that  portion 
of  the  intestine  denominated  the  duodenum,  which  also  receiyes  the  saliva-like  secretion 
of  another  glandular  organ,  the  panerecu,  situated  in  its  immediate  neighbourhood.  The 
latter  organ  is  wanting  in  some  fishes.  The  spleen,  a  glandular  organ  peculiar  to  the 
Yertebrata,  is  also  wanting  in  some  fishes ;  it  is  contained,  like  the  preceding,  in  the 
abdominal  cavity;  but  its  functions  are  not  yet  clearly  ascertained. 

The  blood  in  the  Vertebrata  (with  but  a  single  exception)  is  always  of  a  red  colour. 
This  is  due  to  the  presence  in  the  blood  of  a  multitude  of  minute  red  particles  {gtobtdea, 
oorputelea)  of  a  round  or  oval  form,  the  fluid  portion  being  colourless.  In  this  par- 
ticular, the  animals  of  this  division  differ  from  all  the  Invertebrata,  in  which  any  per- 
ceptible coloration  of  the  blood  is  inherent  in  that  fluid  itself,  and  not  due  to  the  sus- 
penuon  of  coloured  particles  in  an  otherwise  colourless  fluid.  The  circulatory  system  also 
exhibits  a  completeness  which  we  do  not  meet  with  ia  tiie  Invertebrata ;  the  heart,  with 
the  single  exception  of  the  Amphioxits,  is  always  muscular,  and  the  blood  is  carried  to 
end  from  that  organ  in  a  complete  system  of  vessels, — ^never,  as  in  the  majority  of 
invertebrate  animals,  passing  through  mere  cavities  hollowed  out  in  the  other  tissues 
of  the  body. 


\ 

Small  Intestine  Rectum 

Fig.  4.— Digestive  apparatus  of  Man. 


CIRCULATION  IM  YSATKBKATA. 


The  structure  and  airangement  of  the  circulatory  Byttom  present  oonaiderable 
YsriatioiiB,  priiioipally  in  accordance  with  the  conformation  of  the  respiratory  organs. 
In  the  aquatic  forms,  respiration  is  effected  by  the  agency  of  gills,  which  usually  take 
the  form  of  yascular  bands,  supported  upon  bony  or  cartilaginous  processes  of  the 
hymd  bone,  and  bearing  an  apparatus  of  minute  laminiD,  or  tufts  of  filaments,  permeated 
by  capillary  yessels,  through  which  the  blood  passes,  and  is  thus  exposed  to  the  action 
of  the  surrounding  medium.  The  water  required  for  respiration  is  taken  in  by  the 
mouth,  and  passes  out  through  openings  at  the  posterior  part  of  that  cayity,  whence 
it  passes  over  the  branchial  apparatus.  In  the  Fishes,  which  present  us  with  this 
form  of  raspiratory  apparatus,  the  heart  consists  only  of  two  cayities,  of  which  one 
receires  the  blood  on  its  return  from  the  organs  of  the  body,  whilst  the  other  drives  it 
through  the  gills,  thence  to  be  distributed  to  the  rarious  organs  by  the  arteries.  The 
air-breathing  Yertebrata  are  all  furnished  with  lun^Sy  cellular  or  spongy  organs 
indoaed  in  the  cavity  of  the  chest,  into  which  the  air  passes  by  the  mouth,  or  nasal 
passages,  and  is  returned  by  the  same  route.  Theeettaltrtaliieof  HieiBtMioarof  the 
lungs  is  permeated  in  every  part  by  capQliiry  blood  veisali ;  and  it  Is  U  these  that  the 
Uood  comes  in  contact  with  the  air,  and  receives  its  revivifying  isflneoee.  But  the 
I  blood,  in  these  animals,  instead  of  passing  from  the  lungs  directly  into  the  arteries, 
returns  again  to  the  heart,  and  is  driven  out  from  this  into  the  arteries.  In  conse- 
I  quenoe  of  this  arrangement,  the  heart  acquires  a  more  complicated  structure  than  in 
I  KLshes ;  the  recipient  chamber  (avriele)  becomes  doubled,  and,  in  the  higher  forms,  the 
j  expeUcnt  chamber  {ventricle)  is  also  divided  into  two  cavities  by  a  longitudinal  par- 
j  tition,  80  as  to  form,  as  it  were,  two  hearts,  ono  subservient  to  the  respiratory  process, 
the  other  to  the  general  circulation.  In  addition  to  the  proper  blood-vessels,  we  meet 
in  the  bodies  of  vertebrate  animals  with  a  system  of  absorbent  vessels,  connectud  with 
the  sanguiferous  system,  some  of  which  convey  the  products  of  digestion  from  the 
walls  of  the  intestinal  canal  into  the  circulation ;  whilst  others,  which  ramify  through 
all  the  organs  of  the  body,  take  up  a  clear  fluid,  called  lymph,  and  carry  it  to  the  same 
destination.  The  former  of  these  vessels  arc  denominated  laetealSf  from  the  milky 
appearance  of  the  fluid  contained  in  them ;  the  latter  Ijfn^hmtimf  from  the  astore  of  their 
contents.  Both  sets  of  vessels  terminate  in  a  common  trunk,  the  thoraeic  inti^  which 
discharges  its  contents  into  one  of  the  principal  veins  in  the  neighbourhood  of  the  heart. 
The  nitrogenous  waste  substances  are  got  rid  of  by  the  agency  of  the  urinary 
organs,  of  which  the  kidneyt  are  the  most  important ;  their  seeretion  sometimes  passes 
off  by  a  particular  opening ;  but  is  usually  discharged  into  the  hinder  pert  of  the 
intestinal  canal,  and  evacuated  through  the  anal  aperture  with  the  foecal  matters. 

The  reproduction  of  the  Yertebrata  is  always  sexual,  and  the  sexes  are  invariably  on 
separate  individuals.  No  authentic  instance  of  hermaphrodism  has  ever  been  recorded 
amongst  these  creatures ;  and  all  the  supposed  cases  of  the  occurrence  of  this  pheno- 
menon have  originated  in  the  imperfect  observation  of  peculiar  malformations. 

The  majority  of  the  Yertebrata  are  oviparous  animals,  producing  perfect  eggs, 
which  contain  all  the  materials  necessary  for  the  development  of  the  embryo.  A  few 
retain  the  eggs  in  the  oviducts  imtil  the  young  aro  ready  to  be  hatched,  and  these  are 
frequentlj  denominated  ovo-viviparons ;  whilst  one  class,  the  Mammalia,  is  composed 
of  truly  vivipsroos  animals,  in  whish  the  embryo  early  acquires  a  vascular  connection 
with  lie  mother,  send  iStxnM,  deriving  Its  nourishment  from  her  blood,  continues  its 
development  to  a  fas  greater  extent  than  could  have  been  effected  by  means  of  the  •  I 
materials  contained  in  the  impregnated  ovum. 
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CLASSIFICATIOX— FISHES— BATEACHIA—KEPTILES. 


The  development  of  the  embryo  always  takes  place  from  a  given  spot  on  the  surface 
of  the  yelk,  and  never,  as  in  many  invertebrate  animals,  by  the '  conversion  of  the 
entire  yelk  into  an  embryo.  At  first  the  embryo  forms  a  slight  elevation  at  the 
surface  of  the  yelk  sac ;  this  gradually  increases  in  size,  and  forms  a  sort  of  disc, 
embracing  a  larger  or  smaller  portion  of  the  yelk,  with  a  slightly  elevated  line  running 
along  its  dorsal  surface.  In  this  the  rudiments  of  the  spinal  cord  and  vertebral  column 
Boon  make  their  appearance,  followed  by  the  heart  and  circulatory  system.  The  yelk 
sac  is  gradually  absorbed  into  the  body  of  the  embryo,  with  the  alimentary  canad  of 
which  it  stands  in  connection ;  but  in  many  cases  it  forms  a  distinct  sac  dependent 
from  the  belly  of  the  young  animal,  and  persistent  after  this  is  excluded  from  the  egg. 
Divisions. — ^We  divide  the  Vertcbrata  into  five  classes,  of  which  the  first  four  are 
composed  of  oviparous  animals.    Of  these,  the  first  includes  the  vast  group  of  Fishes 

(Pisces),  animals  adapted  exclusively 
for  an  aquatic  life,  respiring  by  means 
of  gills,  and  frimished  with  a  heart 
with  only  two  cavities.  Their  ex- 
tremities are  converted  into  fins, 
and  their  motions  are  principally 
effected  by  lateral  strokes  of  the 
Fig.  5.-C!od-fish.  expanded  tail  They  are  cold-blooded 

animals,  and  their  skins  are  either  naked  or  covered  with  scales.    The  nose  is  usually 
imperforate  posteriorly. 

The  second  class,  the  Batbachia,  is  formed  by  some  singular  animals,  which  are 
famished  with  giUs  for  aquatic  respiration,  during  the  whole 
or  part  of  their  existence,  although  they  always  ultimately 
acquire  lungs  and  the  power  of  aerial  respiration.    The  nasal  ^^^ 
cavities  open  into  the  mouth ;  the  heart  is  formed  of  three 

chambers  ;  the 
blood  is  cold ;  and 
the  skin  usually 
naked.  When  ma- 
ture, these  animals 
are  usually  fur- 
nished with  four 
true  feet. 

The  other  two 
classes  of  ovi- 
parous Vertebrata 
never  possess  gills 

at  any  period  of  Fig.  y.—Tadpole,  or  Yoimg^ 
their      existence.  Batrachian. 

i    In  one,  the  class  of  Ecptiles  (Reptilia),  the  blood  is  cold,  and  the  heart  composed 


Tig.  6.— Hyla,  or  Trec-Frog. 


Fig.  8.— Crocodile. 
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of  only  throo  cavities — one  vcntriclo  and  tTTO  aiiricles;    the  limbs,  when  present, 


Fijj.  9.— Great  Tern,  or  Sea-Swallow  [Sterna  Ilinindo). 

are  adapted  for  terrestrial  motion,  and  the  skin  is  covered  with  scales  or  bony  plates. 

The  fourth   class,  tho 
Birds  (AvEs),  is  composed  f/r 

of  w^arm-bloodod  animnlf, 
in  T^'hich  the  heart  consists 
of  four  ehnmbcrs  tho 
limbs  are  alirayB  present, 
thft  anterior  pair  being 
adeipted  for  flight,  the  pos- 
terior for  terrestrial  pro 
jsreaaion,  and  the  Bkin  is 
clothed  with  feathers. 

The  fifth  and  last  class 
is  composed  of  the  truly 
viripttroiia  Vertcbrafa,  in 
which  the  young  are 
nourished  for  a  consider- 
able time  Eifter  birth  by  ^ 
peculiar  sccretioii  (inillc), 
famished  by  particular 
glands  in  the  mother. 
Henoe  this  dass  is  do 
nominated  MahmaliAc 
They  resemble  the  Birds 
in  their  warm  blood,  and 
in  the  structure  of  the 
heart ;  hut  their  limbs  aro 
almost  always  fomfed  for 
terrestrial  pro^saion,  and 
their  bqdiea  uefually  clothed 
with  hair. 


Fig.  10.— Lemur,  vith  its  yonng. 
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10  THE  CLASS  OF  FISHES. 


Class  I. — Pisces,  ob  Fishes. 

General  Chazactexs.— The  animals  of  this  clasa,  ai  tlrelcly  stated,  are  exdu- 
siyely  aquatic,  and  all  the  particulars  of  their  structuze  indicate  an  adaptation  to  this 
mode  of  existence.  The  head  is  large,  and  set  upon  the  trunk  without  the  intervention 
of  any  distinct  neck;  the  hody  is  usually  of  a  spindle-shape,  tapering  gradually 
towards  the  posterior  extremity ;  aud  the  sutftce  is  usually  amooth,  without  any  irre- 
gularities which  might  impede  the  motioDB  of  the  oreatuie  in  its  native  element.  In 
its  general  form  the  hody  is  UBoally  ronnded,  or  slightly  eompressed  at  ^he  sides ; 
sometimes  this  flattening  piooeedi  to  a  much  greater  extent,  so  that  the  animal  presents 
the  appearance  of  a  broad  bend  or  oval  disc,  of  which  the  edges  correspond  with  the 
dorsal  and  ventral  surfaces ;  in  other  cases  the  flattening  takes  place  from  above,  down- 
wards, producing  a  disc-like  body,  of  which  the  upper  and  lower  surfiaces  are  dorsal 
and  ventral. 

Locomotion  is  always  effected  principally  by  lateral  strokes  of  the  hinder  extremity, 
accompanied,  in  the  elongated  species,  by  an  undulating  motion  of  the  whole  body. 
In  accordance  with  this  arrangement,  the  great  bulk  of  the  body  of  a  flsh  is  made  up 
of  powerful  longitudinal  muscles,  whose  office  is  the  flexion  of  the  spine. 

The  skeleton  exhibits  a  great  diversity.  In  the  lowest  form  of  animal  referred  to 
this  class,  which  has  been  described  by  some  naturalists  as  an  Annelide,  and  regarded 
by  others  as  a  transition  form  connecting  the  Annelida  with  the  Fishes,  the  only  trace 
of  the  vertebrate  internal  skeleton  consists  in  a  semi- gelatinous  cord  (the  chorda 
dor  salts)  y  which  runs  through  the  body  of  the  animal,  and  supports  the  central  axis  of 
the  nervous  system,  presenting,  in  fact,  a  great  analogy  with  the  earliest  form  in 
which  the  skeleton  presents  itself  in  the  embryonic  states  of  other  Vertebrata.  In  the 
Lampreys,  the  development  of  the  skeleton  makes  a  little  step  in  advance ;  the  chorda 
dorsalis  acquires  a  firmer  or  somewhat  cartilaginous  consistence,  and,  in  some  cases,  ex- 
hibits slight  indications  of  the  segmentation  of  the  vertebral  column.  In  these  animajwi 


11.— :skelctou  of  the  rcrch. 


also,  the  brain  is  inclosed  within  a  cartilaginous  skull.  As  we.  advance,  we  find  the 
skeleton  gradually  acquiring  greater  firmness,  becoming  first  cartilaginous  and  after- 
wards bony.  In  some  cases,  however,  the  centre  of  the  vertebral  column  retains  almost 
its  original  consistency,  when  the  peripheral  parts  have  arrived  at  the  state  of  cai'tilage. 
In  nearly  all  fishes  which  have  the  vertebral  column  in  a  bony  or  cartilaginous  con- 
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dition,  and  formed  of  distinct  vertebnB,  the  iKxlies  of  the  latter  are  hollowed  out,  both 
before  and  behind,  into  conical  cavities,  the  apices  of  which  usually  meet  in  the  middle 
of  the  Tcrtebra.  These  cavities  are  flUed  with  a  gelatinous  matter,  the  remains  of  the 
embryonic  chorda  doruUit,  Only  a  single  fish  is  Imown  in  which  the  ossificaticm  of  the 
centres  of  the  yertebrss  proceeds  further  than  this ;  this  is  the  Ltpidotteuty  or  Bony 
Pike  of  America,  in  which  each  vertebra  is  ftimished  with  an  anterior  convex,  and  a 
posterior  concave,  articulating  surface.  The  superior  or  neural  arches  of  the  vortebrss 
usually  terminate  in  very  long  spinous  processes.  The  inferior,  or  hiemal  arches,  exhibit 
a  similar  structure  in  the  caudal  region  of  the  body,  whoro  they  form  a  bony  canal  for 
the  passage  of  the  principal  vessels,  and,  in  a  few  instances,  the  same  conformation 
extends  into  the  abdominal  region ;  but  here  we  generally  find  a  scries  of  processes 
extending  laterally  from  the  bodies  of  the  vertebrte,  bearing  ribs  which  inclose  the 
abdominal  cavity.  The  lower  extremity  of  the  ribs  is  always  free,  as  there  is  no 
sternum  for  their  attachment. 

The  structure  of  the  rirall,  in  Fishes,  partakes  of  the  variable  character  of  the  rest 
of  the  skeleton.  In  the  lowest  forms  it  is  a  nearly  membranous  expansion  of  the  soft 
cord  which  here  takes  the  place  of  the  vertebral  column,  which  gradually  acquires 
cartilaginous  supports.  In  the  higher  Fishes,  with  cartilaginous  skeletons— such  as  the 
Sharks  and  Rays — the  skull  is  a  cartilaginous  case,  formed  of  a  single  piece ;  but  in  the 
bony  fishes  this  becomes  ossified  from  numerous  centres,  and  the  skull  in  these  is 
usually  of  a  very  complicated  construction.  In  most  cases,  however,  the  primitive 
cartilaginous  skull  is  more  or  less  persistent,  so  that  in  some  instances  the  bony  plates 
may  be  removed  after  the  head  has  been  boiled,  leaving  the  brain  for  the  most  part 
still  inclosed  in  its  cartilaginous  covering. 

The  skull  of  a  bony  fish  (Fig.  12)  is  of  very  complicated  structure,  the  number  of 
bones  of  which  it  is  composed 
being  very  ooDsidenble.     The 
principal    bofnes    fbnning    the 
cranium  are  the  ocdpitals,  theim 

sphenoids,  the  ethmoid,  the  pa-  m ,  ,^^.„^«_«^ 

rietals,  the  frontala,  and  the  tern-        ^£^j  -l^fe,:;"- — -CS^:    ^^#  ■/  "X^nji 

ponds;  the  httsi-occipital  bone, 

forming  the  lower  boundary  of 

the  apertiure  through  which  the  am^'^^w 

spinal  cord  quits  the  skull,  exhi-  ^      ^  ^ 

bite  on  its  posterior  surface  the  .     Fifif- 12.-Bone8  of  the  head  of  the  Tike. 

f       •..-IT.        -I       J      ^»  cranium ;  or,  orbit ;  n,  nasal  cavities ;  t;»,  intermaxillary 

conical  cavity  wnicn  has  alreaay       bone;  m,  superior  maxillary  bone;  f,  lateral  partition, 

been  described  as  characteristic      separatin}?  gills  from  mouth ;  p,  to,  op,  bone»  of  operculum, 
,    ,  or  ^ui-covcr. 

of  the  body  of  the  piscine  vwte- 

bra,  and  articulates  in  the  usual  way  with  the  first  vertebra  of  the  spinal  column. 
The  general  form  of  the  head  is  that  of  a  pyramid  with  the  base  directed  backwards ; 
the  orbits  are  placed  on -the  sides,  and  the  nasal  apertures  a  little  in  front  of  them. 

The  upper  jaw  is  formed  of  the  maxillary  and  intermaxillary  bonos,  of  which 
the  latter  usually  bear  teeth,  and  form  the  actual  margin  of  the  mouth ;  whilst  the 
former,  as  a  general  rule,  are  unarmed,  and  lie  concealed  in  the  flesh  behind  the  inter- 
maxillaries.  These  are  bent  back  at  an  angle  at  their  interior  portion,  so  that  they 
consist,  in  fact,  of  two  branches,  of  which  one  serves,  as  just  described,  to  form  the 
MtLQg  edge  of  the  mouth,  whilst  the  other  is  received  in  a  groove  at  the  end  of  the  nose^ 
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in  which  it  can  move  £:«ely  in  those  fishes  which  have  a  protrusible  mouth.  The 
palate  is  formed  of  three  bones :  the  palatine  bone,  which  is  usually  armed  with 
teeth ;  the  transyerse  bone,  by  which  the  palate  is  generally  articulated  to  the  cranium ; 
and  the  pterygoid  bone.  The  vomer  also  assists  in  the  formation  of  the  roof  of  the 
mouth,  and  is  usually  armed  with  teeth. 

The  two  sides  of  the  lower  jaw  are  usually  firmly  united  at  the  anterior  extremity, 
but  rarely  joined  by  ossification.  Each  side  is  composed  of  several  pieces,  usually  three, 
but  sometimes  four  or  more  in  number.  Of  these  only  one — ^the  anterior — ^is  furnished 
with  teeth ;  the  basal  bone  articulates  with  a  sort  of  bony  partition,  formed  of  several 
bones  immoveably  articulated,  which  arc  also  firmly  attached  to  the  skull  in  several  places. 
The  opercula,  or  gill  covers,  arc  also  dependent  from  these  bones.  These  are  usually 
composed  of  four  bony  plates,  of  which  the  first — ^the  preoperculum— is  a  somewhat 
crescent-shaped  piece,  extending  from  the  cranium  to  the  articulation  of  the  lower 
jaw  (Fig.  12) ;  whilst  the  others,  which  are  distinguished  by  particular  names  descrip- 
tive of  their  relative  position,  are  moveably  articulated  to  the  preoperculum,  and  serve 
to  close  the  branchial  aperture.  The  relative  size  of  these  plates,  their  forms,  and 
general  structure,  furnish  the  zoologist  with  excellent  characters  for  the  discrimination 
of  genera  and  species. 

c  pk  at    A  Of        —        — 


Below  these  bones 
we  find  the  hyoid 
arch,  which  attains 
a  great  development 
in  fishes,  and  serves 
to  support,  not  only 
the  tongue,  but  also 
the  respiratory  ap- 
paratus (Fig.  13). 
From  the  front  of 
this  arch  a  peculiar 
bone  (the  lingudl  or 
ghasohyal)  pene- 
trates to  the  apex  of 
the  tongue,  where 
it  is  frequently  co- 
vered with  teeth. 
Behind  this  the 
hyoid  bono  forms 
two  branches,  each 
of  which  is  at- 
tached to  the  pre- 
operculum of  its 
own  side  by  a  small 
bone  called  the 
styloid  or  atyhhyal. 
To  the  side  of  each 
branch    a  variable 


Fig.  13.— Bones  of  the  head  of  the  Perch,  after  the  removal  of  the  jaws, 
lateral  partition,  and  operculum,  on  one  side,  to  show  the  interior  of  the 
mouth,  and  the  hyoid  apparatus ;  0,  cranium ;  or^  orbit ;  %  vomer 
(armed  with  teeth] ;  tm,  intermaxillary ;  dp,  teeth  implanted  on  the 
palatine  arch ;  m»,  lower  jaw ;  {,  lingual  Done ;  h,  lateral  branches 
of  the  hyoid  apparatus;  «,  process  for  the  attachment  of  these  to  the 
lateral  partition ;  r,  r,  branchio-stegal  rays ;  a,  branchial  arches ;  ph, 
superior  pharyngeal  bones;  ar,  articular  surface  by  which  the  lateral 
partition  is  attached ;  o  to  A,  bony  fk'amework  supporting  the  pectoral 
fin,  p  ;  0  and  </,  scapula  divided  into  two  pieces ;  A,  humerus ;  a&,  bone 
of  the  fore-arm ;  ea,  bone  of  the  carpus ;  eo,  coracoid  bone. 


number  of  slender-curved  bones  is  articulated;  these  are  called  branchio-stefful ;  they 
support  a  membrane  called  the  branchio-stegal  membrane,  whose  office  is  to  close  the 
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gill-slit  firom  beneath.  Behind  these,  supported  at  one  extremity  upon  the  hyoid  bone 
and  articulated  at  the  other  to  the  bones  of  the  cranium,  are  four  pairs  of  bonj  arches, 
formed  of  two  pieces  in  the  cartilaginous  fishes,  but  usually  consisting  of  four  in  the 
bony  species.  On  the  outside  these  arches  bear  the  branchial  laminas,  but  their  inner 
surface  is  usually  armed  with  spines  or  teeth.  They  articulate  with  the  cranium  by 
small  bones  called  the  tupenor  pharyngeals^  which,  like  all  the  other  bones  in  the 
neighbourhood  of  the  mouth,  are  often  armed  with  teoth. 

The  surface  presented  by  Fishes  to  the  surroimding  element  is  greatly  increased 
by  the  peculiar  organs  called  ./S/m.  These  are  of  two  kinds.  Some  placed  in  pairs  on  the 
lower  surface  of  the  body  are  the  analogues  of  the  limbs  of  the  higher  ycrtobratcd  ain'mals ; 
whilst  the  others,  situated  single  on  the  median  line  of  the  body,  arc  to  be  regarded  as 
appendages  or  deyelopments  of  the  cutaneous  system.  The  former  never  exceed  four 
in  number ;  but  one  or  both  pairs  are  frequently  absent. 

These  organs  have  received  different  names  in  accordance  with  their  position  on 

the  body  (Fig.  14).  Of  the  two  pair  of 
fins  corresponding  with  the  limbs  of  other 
Vertebrata,  one  pair  has  received  the 
name  of  pectoral  JktSj  from  their  being 
situated  on  the  breast  immediately  behind 
the  branchial  aperture;  they  are  the 
analogies  of  the  anterior  members.  The 
representatives  of  the  hind  limbs  of  other 
vertebrated  animals  are  denominated 
ventral  fins^  their  normal  position  being 
on  the  belly,  close  to  the  anus.  These 
fins,  however,  are  liable  to  great  changes 
of  position,  being  often  advanced  close 
under  the  pectoral  fins,  or  even  sometimes 
placed  before  these,  quite  on  the  throat  of  the  animal  The  single  or  median  fins  are 
rather  yariable  in  nimiber.  The  dorsal  surface  usually  bears  one  or  more  of  these 
organs,  called  dorsal  Jim ;  similar  fins  occur  on  the  ventral  surface  behind  the  anus, 
called  anal  fins ;  and  the  extremity  of  the  tail  is  almost  always  furnished  with  a  broad 
expansion,  the  eaudal  Jbt,  which  is  the  pincipal  agent  in  progression.  In  some  fishes 
the  median  fins  are  continuous  round  the  whole  posterior  portion  of  the  body ;  and  this 
is  the  condition  in  which  these  organs  first  make  their  appearance  during  the  develop- 
ment of  the  embryo  in  all  Fishes,  the  subsequent  changes  which  take  place  in  the 
arrangement  of  the  parts  being  due  to  the  unequal  development  of  the  bony  rays 
which  support  and  stretch  the  membrane  of  which  the  fins  are  composed.  The  struc- 
ture and  arrangement  of  the  rays  varies  greatly  in  the  different  groups  of  Fish,  and 
will  be  referred  to  hereafter. 

The  pectoral  fin  in  all  fishes  consists  essentially  of  the  same  parts  as  the  anterior 
limb  of  any  other  vertebrated  animal.  Concealed  within  the  skin,  immediately  behind 
the  branchial  openings,  we  find  a  bony  circle  composed  of  several  pieces,  representing 
the  should^  blade,  with  the  coracoid  bone  and  clavicle  (see  Fig.  13) ;  this  supports  the 
bones  of  the  arm,  which  are  usually  very  short,  and  bear  a  series  of  carpal  bones  at 
their  extremity ;  the  latter  support  a  number  of  short  cylindrical  joints,  frx>m  which 
the  zays  of  the  fin  take  their  rise.  The  internal  supports  of  the  ventral  fins  never 
prcfent  sach,  a  dote  resemblance  to  the  pelvis  of  the  higher  Vertebrata  as  do  those  of 


Fi?.  14.— Bearded  Mullet,  showing  position  of 
fins ;  0,  pectoral  fin ;  r,  ventral  fin ;  dt,  first 
dorsal ;  a^,  second  dorsal ;  c,  caudal ;  a,  anal ; 
Of  opexung  of  gilUoorers. 
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the  pectorals  to  the  scapular  arch.  When  situated  in  their  normal  position  in  the 
abdomen,  they  always  consist  of  cartilaginous  or  bony  pieces  lying  freely  in  the  muscles 
and  quite  unconnected  with  the  yertebral  column ;  but  when  the  fins  are  advanced  from 
this  position  to  the  neighbourhood  of  the  pectorals,  their  internal  supports  are  attached 
to  the  scapular  arch  of  the  latter  members. 

The  skin  of  the  animals  of  this  class  is  almost  always  protected  by  a  covering  of 
scales,  which  are  sometimes  of  a  homy  and  sometimes  of  a  bony  texture.  Very  few 
fishes  arc  destitute  of  this  scaly  covering,  which,  however,  is  very  variable  in  its 
distribution — its  component  parts  being  sometimes  placed  so  close  that  one  scale  lies 
over  the  other  like  the  tiles  upon  the  roof  of  a  house,  sometimes  fitted  together  exactly 
by  their  edges,  and  sometimes  scattered  irregularly  over  the  surface  of  the  akin.  The 
differences  in  the  form  and  structure  of  the  scales  is  of  great  importance  in  the  classifi- 
cation of  Fishes ;  and  Professor  Agassiz  even  considers  that  they  stand  in  such  intimate 
relation  with  the  general  organization  of  the  animals,  that  he  has  proposed  to  employ 
them  as  primary  characters  for  dividing  this  great  group  into  orders.  This  system  has 
only  been  partially  adopted  by  succeeding  naturalists — as,  although  it  is  adinitted  on 
all  hands  that  it  has  been  of  great  service,  especially  in  facilitating  the  study  of  fossil 
Fishes,  there  can  be  no  doubt  that  it  has  the  defect  common  to  all  systems  founded 
upon  characters  derived  from  a  single  set  of  organs — that  of  separating  nearly  allied 
animals,  and  bringing  others  which  have  no  mutual  affinity  into  close  juxtaposition. 
The  most  ordinary  form  is  the  thin  homy  scale,  such  as  we  meet  with  upon  most  of 
the  common  eatable  fish.  These  consist  of  small  homy  plates,  generally  of  a  more  or 
less  oval  form,  which  lie  one  over  another,  exactly  like  tiles,  and  are  usually  arranged 
in  such  a  manner  that  each  scale,  being  partially  covered  by  two  scales  of  the  preceding 
row,  only  exhibits  a  somewhat  triangular  portion  of  its  own  surface.  These  scales  are 
peculiar  to  the  osseous  fishes.  They  are  found  to  consist  of  two  layers,  of  which 
the  lower  is  of  a  homy  texture,  whilst  the  upper  resembles  enamel.  The  scales  are 
usually  marked  with  concentric  and  radiating  lines,  of  which  the  former  appear  to 
belong  to  the  outer  and  the  latter  to  the  inner  layer.  In  some  Fishes  they  present  a 
smooth  outline — these  are  the  CyeloidH  (Gr.  kttklosy  a  circle)  of  Agassiz ;  whilst  in 
others,  forming  the  order  Ctenoidei  (Gr.  kteisj  a  comb)  of  the  same  author,  the  hinder 
margins  of  the  scales  are  set  with  spines. 

Another  form  of  scale,  exhibited  by  very  few  living  species,  although  the  Fishes  of 
which  it  is  characteristic  were  at  one  time  almost  the  only  representatives  of  the  Verte- 
brata  existing  on  our  planet,  is  composed  of  a  hard  bony  substance,  covered  with  a  coating 
of  enamel,  which  often  resembles  the  enamel  of  the  teeth  in  structure.  These  scales  are 
much  thicker  and  larger  than  the  horny  scales,  and  are  usually  of  a  rhomboidal  form, 
furanged  side  by  side  without  overlapping,  although,  in  a  few  instances,  they  resemble 
the  homy  scales  in  arrangement.  The  Fishes  ftimished  with  this  bony  armour  are 
called  Ganoidei  (Gr.  gancsj  splendour)  by  Agassiz.  In  a  third  form  the  bony  matter 
arid  enamel  is  distributed  more  or  less  irregularly  over  the  surface  of  the  skin ;  some- 
times, as  in  the  Sharks,  projecting  from  aU  parts  in  the  fbrm  of  small  grains,  and  some- 
times, as  in  the  Bays,  forming  larger  discoid  organs,  from  the  centre  of  which  acute 
spines,  resembling  teeth  in  their  structure,  frequently  project.  These  are  the  Flaeoidei 
{fiT.plax,  a  plate)  of  Agassiz. 

A  line  of  peculiar  scales,  each  of  which  is  furnished  with  a  minute  tube,  may  be 
observed  running  along  the  sides  of  most  fishes ;  it  is  called  the  laterctl  line,  and  its 
peculiarities  are  of  considerable  importance  in  the  discriminatios  of  genera  and  species. 
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The  little  tubes  lead  into  a  canal  which  follows  tho  course  of  the  lateral  line,  and  which 
has  been  generally  oonsiderod  as  subserviont  to  the  production  of  the  slimj  matter  with 
which  the  surface  of  Fishes  is  usually  so  plentifully  indued.  It  seems  probable,  how- 
eyer,  that  this  slime  is,* in  reality,  the  represexftatiye  of  the  outermost  layer  of  the 
skin,  and  that  the  so-called  mucous  ducts  are  connected  with  the  exercise  of  some 
special  sense,  as  they  communicate  with  a  very  singular  apparatus  of  tubes  inclosed  in 
the  bones  of  the  head,  and  furnished  with  a  peculiar  arrangement  of  nerves. 

The  colours  of  fishes  are  due  to  tho  presence  of  coloured  fatty  matters  in  the  skin ; 
but  the  beautiful  metallic  tints  displayed  by  so  many  of  them  are  produced  by  numerous 
xnicroecopio  plates,  apparently  of  a  homy  nature,  which  are  distributed  over  the 
Bur&ce. 

In  their  nervous  system,  fishes  exhibit  a  striking  inferiority  to  tho  generality  of 
^  ^  vertebrate  animals.   The  cranial  cavity  is  small, 

but  even  this  is  only  partially  occupied  by  the 
brain,  which  is  of  very  small  size  when  com- 
pared with  the  body,  or  oven  with  the  other 
parts  of  the  nervous  system.  It  is  distinctly 
divided  into  three  parts,  of  which  the  anterior, 
representing  the  cerebral  hemispheres  of  the 
higher  Yertebrata,  is  usually  small ;  whilst  the 
middle  division,  from  which  the  optio  nerves 
take  their  rise,  generally  forzps  a  considerable 
portion  of  the  brain.  In  the  Sharks,  however, 
the  general  perfection  of  which  contrasts  strongly 
with  the  cartilaginous  nature  of  their  skeleton, 
the  cerebral  hemispheres  generally  predominate 
over  the  other  parts  of  the  brain  (Fig.  15,  B) ; 
and  from  this  and  other  circumstances,  ihose 
fishes  appear  to  be  entitled  to  take  the  first  rank 
in  the  class,  although  sodogiats  generally,  look- 
ing only  at  the  imperfect  ossification  of  their 
skeletons,  have  assigned  them  a  very  dificrent  position.  The  olfactory  lobes  constitute 
an  interior  prolongation  of  the  brain,  and  are  usually  of  very  largo  size. 

The  organs  of  the  special  senses  are,  as  usual,  situated  upon  the  head.  The  nose  is 
usnally  formed  by  a  double  cavity  lined  with  a  folded  membrane ;  each  cavity  opens  on 
^  snout  by  one  or  two  apertures  ;  but,  except  in  one  or  two  instances,  there  is  no 
communication  between  the  interior  of  the  nasal  cavity  and  the  mouth,  or  pharjmx. 
The  eyes  are  large  and  fiat,  usually  placed  on  the  sides  of  the  head,  and  furnished  with 
six  mxmekes  for  their  movement.  The  auditory  organ  is  completely  inclosed  within  the 
banes  of  the  head,  and  usually  consists  of  a  sac  containing  two  otolithes,  and  a  vestir 
bole  supporting  three  semicircular  canals.  In  the  Sharks,  and  their  allies,  wc  also  find 
traces  of  a  communication  between  the  internal  ear  and  the  outer  world.  The  sense  of 
taste  is  probably  by  no  means  acute  in  fishes ;  and  as  their  scaly  covering  must  neces- 
sarily render  their  general  surface  rather  insensible  to  external  impressions,  they  are 
often  furnished  with  special  tactile  organs,  in  the  shape  of  filaments,  surrounding  the 
mouth  (Fig.  14)^  or  detached  from  the  pectoral  fins,  which  probably  assist  them  in  their 
search  for  prey. 

A  Ibw  fishes  are  fbmished  with  a  peculiar  apparatus,  which  confers  upon  them  the 


Fif .  16.— Brains  of  FiBhes.  A,  God :  B, 
Shark,  ol,  olfaictory  lobes;  eh^  cerebral 
hemispheres ;  op,  middle  brain,  giring  rise 
to  opdo  nerves ;  ee,  oerebellum ;  sp,  spinal 
cord. 
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wngnlar  power  of  Communicating  an  electric  shock  to  any  animal  with,  which  they 
come  in  contact.  The  apparatus  consists,  in  all  cases,  of  a  mass  of  gelatinous  columns, 
separated  by  membranous  partitions,  which  are  richly  furnished,  both  with  vessels  and 
nerves.  The  only  fishes  by  which  this  curious  property  is  undoubtedly  possessed,  are 
the  Gymnotusj  or  Electric  Eel  of  South  America,  the  fishes  of  the  genus  Tot^edo,  and 
tiie  Malapierurus  and  Mormyrus  of  the  Nile. 

'  The  structure  of  the  alimentary  canal  is  often  very  complicated.  There  is  scarcely  a 
bone  that  assists  in  the  formation  of  the  oral  cavity  that  is  not  often  ftimished  with  teeth, 
although  these  organs  are  usually  developed  upon  particular  bones.  The  upper  jaw 
generally  bears  two  parallel  rows  of  teeth  (Fig.  13),  one  attached  to  the  intermaxillary 
bones,  and  the  other  to  the  palatine  bones ;  the  vomer  also  is  commonly  armed  with  teeth. 
The  teeth  in  the  lower  pai-t  of  the  mouth  are  usually  confined  to  the  lower  jaw  and  lingual 
bone.  Besides  these,  the  branchial  arches  and  the  superior  and  inferior  pharyngeal 
bones  are  almost  always  furnished  with  teeth,  forming  a  sort  of  trap  at  the  entrance  of 
the  oesophagus.  The  teeth  arc  not  inserted  into  sockets  as  in  man  and  many  other 
Vertebrata ;  they  are  merely  attached  to  the  surface  of  the  bone  upon  which  they  are 
supported.  In  some  cases,  they  are  simply  imbedded  in  the  skin  of  the  mouth ;  in 
others  they  are  attached  by  means  of  ligamentous  filaments,  and  these  are  frequently 
moveable.  In  most  fishes  the  teeth  ai*c  constantly  changing  during  the  life  of  the 
animal,  the  older  ones  falling  out  to  give  place  to  others  which  are  developed  in  their 
neighbourhood.  They  vary  greatly,  both  in  their  external  form  and  in  their  internal 
structure.  The  simplest  form  is  that  of  a  cone ;  but  they  arc  frequently  compressed  so 
as  to  constitute  cutting  organs,  or  widened  into  grinders.  The  conical  teeth  are  often 
minute,  and  set  very  close  together,  so  as  to  form  a  velvet-like  surface. 

The  oesophagus  is  usually  very  musculai-,  and  the  stomach  large.  The  pyloric 
aperture  is  generally  furnished  with  a  membranous  valve ;  and  behind  the  pylorus 
there  are,  in  most  bony  fishes,  a  variable  number  (from  one  to  sixty)  of  blind 
appendages,  or  cosca  (called  iih.Q  pyloric  appendages,  or  co^a),  which  are  considered  to  be 
the  representatives  of  the  pancreas,  which,  in  fact,  occupies  their  place  in  the  cartila- 
ginous fishes.  From  this  point  the  intestine  is  more  or  less  convoluted  in  the  abdo- 
minal cavity,  until  it  terminates  at  the  anus ;  in  some  Fishes  the  colon  is  furnished 
with  a  spiral  arrangement  of  valves,  serving  to  increase  its  surface.  The  anal  aperture 
is  usually  placed  at  the  posterior  portion  of  the  abdomen ;  but  in  many  cases  it  is 
removed  further  forward,  and  sometimes  even  opens  close  imdor  the  throat.  The  .liver 
is  usually  of  great  size ;  it  is  almost  always  furnished  with  a  gall  bladder,  and  the 
gaU-ducts  open  into  the  intestine,  close  behind  the  pyloric  aperture.  The  spleen  is 
also  invariably  present. 

Almost  ail  Fishes  are  predaceous  animals,  attacking  and  destro3ring  indiscrimi- 
nately all  the  weaker  inhabitants  of  the  waters,  such  as  Insects,  "Worms,  Crustacea,  and 
Mollusca,  and  preying  with  avidity  upon  the  smaller  individuals  of  their  own  class. 
Many  of  them  are  excessively  voracious,  seizing  upon  everything  that  cornea  in  theii 
way :  these  are  always  furnished  with  a  formidable  apparatus  of  teeth ;  others,  which 
are  not  provided  with  such  powerful  offensive  weapons,  confine  their  depredations  to 
the  smaller  and  more  helpless  aquatic  animals.  Very  few  feed  upon  vegetable 
matters* 

The  respiration  in  all  fishes  is  aquatic,  and  we  meet  with  no  instance  of  true 
lungs  in  any  members  of  the  class.  Many  species,  however,  possess  a  large  sac-like 
organ,  containing  air,  which,  as  it  is  often  connected  with  the  oesophagus  by  a  tube. 
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must  be  regarded  as  to  a  certain  extent  analogous  to  the  limgs  of  air-breathing  Yerte- 
brata.  This  sac,  which  is  known  as  the  air^hladderj  has,  however,  nothing  to  do  with 
respiration ;  it  receives  blood  from  the  arteries  and  returns  it  into  the  veins,  and  the 

air  which  it  incloses  is  probably  derived  from  this 
fluid.  Its  office  is  to  lessen  the  specific  gravity 
of  the  fish,  and  it  is  furnished  with  a  muscular 
apparatus,  often  of  very  curious  construction,  by 
means  of  which  its  capacity  may  be  changed,  so 
as  to  render  the  animal  heavier  or  lighter  than  the 
surrounding  medium. 

The  mechanism  by  which  respiration  is  effected 
is  as  follows  : — The  gills  are  composed  of  a  number 
of  membranous  lamina),  furnished  with  minute 
blood-vessels,  and  supported  upon  bony  or  cartila- 
ginous arches,  which  surround  the  pharynx. 
These  arches  are  separated  from  each  other  by 
slits ;  and  the  water  which  is  drawn  into  the 
pharynx  by  a  movement  of  deglutition,  passes  off 
through  these  slits,  and  escapes  by  the  opercular 
aperture.  These  organs  are  fitted  exclusively  for 
aquatic  respiration.  Unless  the  giU-laminsQ  are 
surrounded  by  moisture,  and,  as  it  were,  suspended 
in  the  surrounding  medium,  the  majority  of  fishes 
soon  die,  from  the  clogging  of  those  delicate  organs 
and  the  rapid  desiccation  of  their  surface.  Some 
species,  however,  are  famished  with  a  special  ap- 
paratus to  keep  their  breathing  organs  moist  when 
in  the  air ;  and  a  few  others,  which  have  no  such 
provision,  appear  to  be  very  little  affected  by  a 
temporary  absence  from  their  native  element. 

"With  but  a  single  exception,  all  fishes  possess  a 
muscular  heart,  which  is  situated  under  the  throat, 
usually  within  the  angle  formed  by  the  two  sides 
of  the  scapular  arch  (Fig.  16).    It  is  composed  of 
two  cavities, — an  auricle,  which  receives  the  blood 
on  its  return  from  the  body,  and  a  ventricle,  which 
drives  it  again  into  the  system.     The  blood,  on 
leaving  the  ventricle,  passes  through  a  main  artery, 
v«iv     which  is  usually  bulbous  at  the  base,  and,  in  many 
'''.l^toiJleTTSiJ^oteTt  vSJ^   fishes,  is  covered  in  the  same  part  with  a  powerful 
sixras :  /,  vena  porta,  liver,  &c. :  ^,    muscular  coat,  and  fiirmshed  with  a  valvular  ap- 
intestine:  A,  vena  cava;  <,  vessels  of  ^  ^  x.       .•         2.  ^v      -i.^-:«i 

the  gills ;  A,  dorsal  artery ;  I,  kid-  paratus.  From  the  contmuation  of  this  arterial 
neys ;  m,  dorsal  artery  or  aorta,  'jx  y^^y^^  yr\Ac\L  runs  forward,  the  branchial  vessels  are 
giyen  off  on  each  side ;  these  conduct  the  blood,  which  is  still  in  the  venous  ttate,  into 
the  gilla^  where,  in  passing  through  the  numerous  capillary  vessels  with  which  the  sur- 
face of  those  organs  is  covered,  it  comes  in  contact  with  the  water,  and  undergoes  that 
change  which  it  is  the  object  of  respiration  to  produce  in  the  blood.  After  passing 
through  this  network  of  minute  vessels  the  blood  is  again  collected  in  larger  vessels,  and 


Fig.  16.— Circulatory  System  of  Fish. 
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conveyed  to  the  aorta,  or  principal  artery,  wliich  runs  down  the  whole  length  of  the 
hody  immediately  below  the  vertebral  column,  giving  off  branches  to  the  various  organs 
daring  its  passage.  After  passing  through  the  capillary  vessels  of  the  body  the  blood  is 
again  collected  in  the  veins,  which  convey  it  into  a  great  vein  running  up  towards  the 
heart,  called  the  vena  cava.  In  its  course  towards  the  heart  a  portion  of  the  venous 
blood  is,  however^  diverted  into  a  peculiar  system  of  veins,  called  the  system  of  the  vena 
porta,  which  ramifies  through  the  substance  of  the  liver ;  the  kidneys  are  also  supplied 
with  venous  blood.  Thus  the  he£fft  in  Fishes  acts  both  as  a  systemic  and  a  respiratory 
heart,  a  single  contraction  of  the  ventricle  serving  to  propel  the  blood  not  only  through 
the  vessels  and  capillaries  of  the  respiratory  apparatus,  but  also  through  those  of  the 
general  circulation  ;  whilst  a  portion  of  the  fluid  also  passes  through  the  capillaries  of 
the  liver  and  kidneys. 

The  last-mentioned  organs  are  usually  of  very  large  size,  and  lie  in  the  immediate 
neighbourhood  of  the  vertebral  column.  The  ureters  are  much  branched  at  their  origin, 
but  afterwards  unite  to  form  a  single  canal,  which  often  assumes  the  form  of  a  bladder ; 
and  the  secretion  is  discharged  sometimes  into  the  rectum  and  sometimes  by  separate 
apertures  situated  close  behind  the  anus. 

These  animals  are  aU  essentially  oviparous.  The  ovaries,  well  known  under  the 
name  of  roe,  are  generally  of  large  size,  and,  when  fully  distended  with  ova,  occupy  a 
considerable  portion  of  the  abdominal  cavity,  which  they  often  distend  to  a  great 
extent.  The  number  of  ova  contained  in  the  ovaries  of  a  single  flsh  is  often  enormous. 
In  most  fishes  the  mature  ova  are  carried  out  by  means  of  an  oviduct,  which  opens 
either  into  the  last  portion  of  the  intestine  or  by  a  separate  aperture  immediately  behind 
the  anus.  In  a  few  the  oviduct  is  wanting,  and  the  ova,  when  ready  to  be  deposited, 
break  through  the  walls  of  the  ovaries  into  the  abdominal  cavity,  whence  they  escape 
by  one  or  more  apertures.  The  male  organs  occupy  the  same  position  as  those  of  the 
female ;  they  are  commonly  known  as  the  soft  roe.  The  mode  in  which  their  contents 
are  evacuated  presents  much  the  same  differences  as  in  the  female.  As  a  general  rule, 
the  products  of  these  organs  are  discharged  at  once  into  the  water ;  the  fish  usually 
resorting  in  crowds  to  the  same  spot  for  the  purpose  of  spawning,  so  as  to  secure  the 
-impregnation  of  the  ova.  This  is  evidently  the  object  of  the  curious  instinct  which 
prompts  so  many  fishes  to  undertake  migrations  in  vast  shoals,  and  often  to  great 
distances.  The  Herring,  the  Pilchard,  and  the  Mackerel  are  examples  of  fishes  which 
perform  considerable  journeys  in  search  of  a  proper  place  in  which  to  deposit  their 
spawn.  The  Salmon  is  also  very  remarkable  in  this  respect,  from  the  pertinacity  with 
which  it  continues  its  course  from  the  sea,  in  which  it  habitually  resides,  in  order  to 
deposit  its  ova  in  the  small  streams  near  the  sources  of  rivers.  The  spawning  appears 
to  take  place  only  once  a  year. 

Many  fishes,  however,  are  what  is  called  ovo-viviparous ;  that  is  to  say,  the  ova  are 
retained  within  the  oviduct  until  the  complete  evolution  of  the  embryo.  The  mode  in 
which  the  impregnation  of  the  ova  is  effected  in  liiese  cases  is  not  exactly  known. 

Fishes  appear  always  to  select  shallow  water  for  the  deposition  of  their  ova ;  but, 
beyond  this,  they  do  not  generally  exhibit  any  care  for  their  offspring.  A  few,  how- 
ever, form  a  sort  of  nest  for  the  protection  of  their  eggs  and  yotmg;  and  in  some 
instances,  the  male  remains  as  a  guard  over  the  fry  until  they  have  acquired  sufficient 
strength  and  agility  to  venture  forth  into  the  world.  The  little  Sticklebacks 
{0a$t€rosteu9\  so  common  in  all  our  ponds,  famish  an  interesting  example  of  the 
exercise  of  this  instinct. 
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DiTiflions.— The  classificatioii  of  Fishes  has  always  presented  considerable  difficulties 
to  the  naturalist.  Linna)us,  who  placed  the  cartilaginous  fish  amongst  the  Amphibia, 
divided  the  bony  fishes  into  orders  according  to  the  position  of  the  ventral  fins ;  Cuyier 
founded  his  primary  groups  upon  characters  derived  from  the  consistence  of  the  skeleton 
(cartilaginous  or  bony),  subdividing  these  into  orders  in  accordance  with  the  characters 
presented  by  the  fins  and  gills ;  and  Professor  Agassiz  afterwards  proposed  the  system 
to  which  we  have  already  referred,  founded  upon  the  structure  of  the  scales. 

The  arrangement  here  followed  is  nearly  identical  with  that  proposed  by  Professor 
Kiiller  in  his  valuable  memoir  on  the  Ganoid  Fishes,  published  in  the  *'  Transactions 
of  the  Berlin  Academy''  for  1844,  in  which,  by  combining  the  systems  of  Cuvier  and 
Agassiz,  and  making  such  alterations  as  his  own  extensive  acquaintance  with  the 
animals  suggested  to  him,  he  has  succeeded  in  arranging  the  members  of  this  difficult 
class  in  a  far  more  satisfactory  manner  than  any  of  his  predecessors. 

We  divide  the  class  of  Fishes  into  five  great  orders.*  In  the  first,  the  Leptoeardia^ 
the  heart  is  entirely  absent,  and  the  circulation  is  cflfected  by  the  pulsatioijs  of  the  great 
vessels.  The  vertebral  column  is  represented  by  a  gelatinous  bond  supporting  the  spinal 
cord,  and  the  latter  exhibits  scarcely  any  traces  of  cerebral  organs  at  its  anterior 
extremity.  The  fishes  of  the  other  four  orders  have  a  distinct  muscular  heart,  com- 
posed of  two  chambers.  In  the  first  and  second,  the  aperture  leading  from  the  ventricle 
mto  the  artery  is  furnished  with  two  valves,  and  the  base  of  the  artery  is  destitute  of  a 
muscular  coating ;  in  the  others  the  valves  at  the  entrance  of  the  artery  are  wanting ; 
but  the  inner  surface  of  the  latter  is  furnished  with  numerous  valves,  and  its  outer 
sur&ce  is  clothed  with  a  muscular  coating.  Of  the  former,  the  Cycloatomata  are  further 
distinguished  by  their  cartilaginous  skeleton,  their  sac-like  branchiae,  opening  by  a 
seriei  of  apertures  along  the  sides  behind  the  head,  and  their  round  sucking  mouth 
without  jaws;  whilst  the  TeUoatia  have  a  well-developed  bony  skeleton,  a  mouth 
furnished  with  jaws,  and  free  branchial  organs  concealed  under  an  operculum. 

The  Oanoidea,  forming  the  first  order  of  fishes  with  a  muscular  arterial  bulb, 
resemble  the  Teleostia,  in  having  free  branchias,  covered  by  an  operculum.  The 
skeleton  in  this  order  is  sometimes  bony,  sometimes  cartilaginous ;  and  the  skull  is 
more  or  less  covered  wi  th  bony  dermal  plates.  In  the  second  order,  the  Selachia^  the 
skeleton  ia  always  cartilaginous,  the  gills  are  fixed,  the  water  used  in  respiration  passing 
off  tiirough  a  series  of  openings,  corresponding  in  number  to  the  gills,  and  the  head  is 
serer  corered  by  bony  plates.  • 

In  accordance  with  the  views  of  Professor  Owen,  and  many  other  naturalists,  we 
hsve  remored  the  Selachia  (including  the  Sharks  and  Bays)  to  the  head  of  the  class, 
a  position  to  which  they  are  undoubtedly  entitled,  on  account  of  the  evident  approach 
wliieh  they  make,  in  many  important  particulars,  to  the  higher  groups  of  the  Vertebrata. 
This  alteration  has  also  necessitated  the  removal  of  the  Ganoid  fishes,  which  in  any 
system  must  occupy  a  position  intermediate  between  the  Teleostia^  or  bony,  and  the 
Sdachiay  or  cartilaginous  fishes. 

Professor  Miiller  includes  a  sixth  group  (the  Dipnoi)  in  the  present  class,  for  the 
reception  of  the  Protopterus  and  Lepidonren—Aiagulai  animals,  which  appear  to  partake 
almost  equally  of  the  characters  of  this  and  the  following  class.  It  has,  in  fact,  long 
been  a  matter  of  dispute  in  which  of  these  great  groups  these  curious  creatures  should 
be  placed ;  and  we  have  preferred  arranging  them  amongst  the  Batrachla,  as  they 
agree  with  those  animals  in  possessing  lungs  and  a  pervious  nasal  cavity. 

•  Sub-classes  of  Mailer. 
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Obder  I. — Leptocabdia, 

This  order  includes  only  a  single  small  fish,  which  rarely  attains  a  length  of  two 
inches,  hut  which  presents  so  many  remarkahle  characters  that  its  title  to  a  place  in 
the  vertehrate  division  of  the  Animal  Kingdom  has  heen  disputed  by  some  authors. 
This  is  the  Amphioxtis  lanceolatus,  a  little,  slender,  transparent  creature,  which  is  found 
on  sandy  coasts  in  various  parts  of  the  world.  Its  body  is  of  an  elongated  lanceolate 
form,  with  a  narrow  membranous  border,  running  along  the  whole  of  the  dorsal  and  a 
part  of  the  ventral  surface,  and  expanding  at  the  caudal  extremity  into  a  lancet-shaped 
fin ;  which,  however,  is  traversed  by  the  tail  itself.  The  vertebfal  column  is  repre- 
sented by  a  gelatinous  cord  {chorda  dorsalis)^  which  supports  the  axis  of  the  nervous 
system ;  the  latter  terminates  anteriorly  by  a  rounded  extremity,  without  any  signs  of 
a  brain.  The  head  bears  a  pair  of  eyes,  which  are  connected  with  the  end  of  the 
nervous  axis  by  short  filaments  ;  and  between  these  is  a  small  ciliated  pit,  apparently 
the  first  rudiment  of  an  olfactory  organ. 

The  mouth  is  placed  at  the  front  of  the  head,  where  it  forms  an  oval  opening,  quite 
destitute  of  jaws,  but  surrounded  by  a  number  of  cartilaginous  points ;  the  oral  cavity 
leads  into  a  large  branchial  sac,  at  the  hinder  extremity  of  which  is  the  entrance  of  the 
intestinal  canal.  By  the  action  of  cilia,  with  which  these  cavities  are  lined,  currents 
are  produced  in  the  water ;  and  the  water  thus  carried  into  the  branchial  sac,  passing  off 
through  numerous  slits  in  its  walls  into  the  general  cavity  of  the  body,  whence  it 
escapes  by  an  opening  in  the  ventral  surface. 

The  circulation  of  the  blood  is  effected  entirely  by  the  contractile  power  of  the 
arteries  ;  no  trace  of  a  muscular  heart  is  to  be  detected  in  the  transparent  body  of  the 
creature.    The  blood  itself,  unlike  that  of  all  other  Vertebrata,  is  perfectly  colourless. 

Order  II. — Cyclostomata. 

General  Chazactera.— The  Cyclostomata  still  retain  a  good  deal  of  the  embryo- 
nic character  so  characteristic  of  the  preceding  order,  although  in  their  general  organi- 
zation they  exhibit  a  very  great  advance. 

They  are  of  an  elongated,  cylindric,  and  somewhat  worm-like  form  (Fig.  17),  the  akin 
is  tough  and  quite  destitute  of  scales,  the  pectoral  and  ventral  fins  are  wanting,  and  the 
continuous  fin,  which  runs  round  the  posterior  extremity  of  the  body,  contains  scarcely 

any  rays.  The  skeleton 
is  cartilaginous,  and  con- 
sists simply  of  a  dorsal 

cord  and  of  a  rudimentary 
Fig.lT.-Lamprey.  ^^  ^^^^  ^^  ^^ 

of  ribs  or  other  appendages.  The  mouth  is  destitute  of  jaws,  and  usually  forms  a  cir- 
cular sucking  cup,  supported  by  a  curious  cartilage.  The  inner  surfkce  of  the  mouth 
is  often  armed  with  teeth.  The  branchiae  are  in  the  form  of  little  sacs,  on  the  inner 
surfece  of  which  the  blood-vessels  ramify.  These  usually  open  externally  by  separate 
orifices. 

The  circulation  of  the  blood  in  the  Cyclostomata  is  effected,  as  in  all  the  remaining 
fishes,  by  means  of  a  muscular  heart,  composed  of  two  chambers.  The  orifice  through 
-v^hich  the  blood  passes  from  the  ventricle  into  the  branchial  artery,  is  provided  with  a 
pair  of  semilunar  valves,  and  the  base  of  this  vessel  is  not  furnished  with  a  muscular  coat. 
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DiTisions. — This  order  contoms  only  two  families.    In  the  Myxiniday  the  mouth 
is  furnished  with  a  number  of  cirri  or  tentacles,  the  lip  bears  a  single  tooth,  and  the 
tongue  is  sometimes  armed  with  a  few  teeth.    The  eyes  are  completely  concealed,  and 
the  nasal  cayity  opens  into  the  mouth.     Those  £lshcs  appear  to  eat  their  way  into  the 
bodies  of  other  fishes,  in  which  they  are  often  found  by  the  fisherman .  The  best  known 
species  is  the  Myxim  ylutinosa,  called  the  Hag  by  the  British  fishermen.     It  was 
described  by  Linnseus  as  a  parasitic  worm,  and  receives  its  specific  name  ^*  glutinosa*' 
from  the  immense  quantity  of  mucus  which  it  can  give  off  from  its  skin,  and  which 
is  said  to  be  so  great  that  if  put  into  a  vessel  of  water,  it  will,  in  a  very  short  period, 
convert  the  whole  of  it  into  a  glutinous  mass,  capable  of  being  drawn  out  into  threads. 
In  the  second  family,  the  Petromyzonida^  the  mouth  has  the  form  of  a  circular 
funnel,  formed  either  of  one  or  two  lips.     They  arc  always  destitute  of  cirri,  but 
the  inside  of  the  mouth  is  usually  armed  with  numerous  teeth  (Fig.  18).     The  nasal 
cavities  never  lead  into  the  mouth,  the  eyes  are  usually 
well-formed,  and  there  are  generally  seven  branchial  sacs, 
which  open  directly  by  a  corresponding  number  of  apertures 
along  the  sides  of  the  body,  whilst  they  communicate  inter- 
nally with  the  pharynx  by  the  intervention  of  a  common 
canal. 

This  family  includes  the  various  species  of  Lampreys, 
which  generally  inhabit  fresh  water,  although  some  species        j.jg^  is^Mouth  of  the 
are  found  in  tlie  sea.    They  commonly  adhere  to  stones  in  Lamprey, 

the  water  by  means  of  their  funnel-shaped  mouth ;  and  are  said  also  to  attach  themselves, 
by  the  same  means,  to  the  bodies  of  other  fishes  so  as  to  feed  at  leisure  upon  their  sub- 
stance. This  statement,  however,  is  very  doubtful ;  and  it  appears  more  probable  that 
theXampreys  derive  their  nourishment  entirely  from  small  aquatic  animals. 

The  Sea  Lamprey  {Petromyzon  marinus)  attains  a  length  of  three  or  four  feet.  It 
quits  the  sea  early  in  ihe  spring,  and  proceeds  up  the  larger  rivers  for  the  purpose  of  p 
spawning ;  it  is  at  this  period  that  it  is  generally  taken.  In  former  days  the  Lamprey 
was  regarded  as  a  great  delicacy ;  and  one  of  our  English  kings  is  said  to  have  died  in 
consequence  of  indulging  too  freely  in  a'  dish  of  these  fish.  They  have  gone  somewhat  out 
of  repute  in  the  present  day ;  but  great  numbers  of  the  River  Lamprey  (P.  Jluviatiiis) 
are'still  taken  in  some  parts  of  Germany,  where  they  abound,  packed  in  jars  with  vinegar, 
spices,  and  bay  leaves,  and  exported  to  other  coimtries.  Some  epicures  have  resorted 
to  the  ingenious  expedient  of  drowning  Lampreys  in  wine ;  a  process  which  is  sup- 
posed to  give  them  a  very  superior  flavour.  Formerly  the  Biver  Lamprey  was  very 
abundant  in  the  Thames,  and  its  capture  formed  a  most  important  part  of  the  business 
of  the  Thames  fishermen.  They  were  sold  in  great  quantities  to  the  Dutch,  to  be  em- 
ployed as  bait  in  the  Turbot  and  Cod  fisheries.  Mr.  Tarrell  states  that  as  many  as  four 
hundred  thousand  of  these  fish  have  been  sold  for  this  purpose  in  one  season. 

Obder  III. — ^Teleostia. 
C^enexal  Chavaeten. — ^The  fishes  of  this  order,  which  corresponds  almost  exactly 
wiHi  Cuvier's  great  section  of  Osseous  Fishesy  must  be  regarded  as  the  types  of  the 
class.  They  are  all  frtmished  with  a  perfect  bony  skeleton  (Fig.  11),  the  structure  of 
which  has  already  been  described  (page  10).  The  skull  is  always  of  a  very  compli- 
cated rtmcture,  and  composed  of  numerous  bones ;  the  gills  are  supported  upon  free 
bony  arches,  and  the  water  passes  away  from  them  by  a  single  aperture,  ^nrai^^fiAk.'Vrf  «^ 
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honj  operculum  or  gill  cover.    The  mouth  is  always  formed  by  a  pair  of  regular  jaws, 
and  usually  armed  with  teeth. 

The  arterial  bulb,  situated  immediately  in  front  of  the  ventricle  of  the  heart 
(Fig.  16),  is  always  composed  of  the  thickened  w:alls  of  the  vessel,  and  is  never  pro- 
vided with  a  muscular  coat.  The  only  valves  in  this  vessel  are  a  pair  placed  at  the 
point  where  it  communicates  with  the  heart. 

Many  of  these  Fishes  have  a  perfectly  naked  skin,  but  the  majority  are  covered 
with  scales  of  various  forms.  These  are  generally  of  a  homy  consistency,  and  exhibit 
the  two  principal  types  of  form  already  described  (p.  14),  as  cycloid  and  ctenoid.  In  some 
cases,  however,  the  surface  of  the  body  is  covered  with  bony  scales  and  plates,  which 
sometimes  unite  so  as  to  form  a  complete  suit  of  bony  armour,  presenting  a  considerable 
resemblance  to  that  of  the  Ganoid  Fish,  amongst  which  the  fishes  thus  protected  were 
actually  placed  by  Agassiis. 

We  have  already  stated  that,  besides  the  pectoral  and  ventral  fins,  the  represen- 
tatives of  the  anterior  and  posterior  limbs,  fishes  are  furnished  with  a  series  of  perpen- 
dicular fins  placed  on  the  median  line  of  the  body,  and  denominated,  according  to  their 
position,  the  dorsaly  caudal,  and  analjins  (see  p.  13,  Fig.  14).  The  folds  of  skin  of  which 
these,  as  well  as  the  pectoral  and  ventral  fins,  are  composed,  are  extended  by  means  of  an 
apparatus  of  rays,  which  present  themselves  under  two  very  distinct  forms  in  the  bony 
fishes — ^namely,  as  spines  and  soft  rays.  Tho  former  are  simple,  bony  spines,  tapering 
gradually  to  a  point.  They  are  generally  stiff,  and  project,  more  or  less,  beyond  the 
membranous  part  of  the  fin,  so  that,  in  some  instances,  they  become  dangerous  weapons. 
The  soft  rays  are  also  usually  composed  of  bony  matter ;  but  instead  of  being  composed 
of  a  single  piece,  like  the  spines,  they  are  divided  transversely  into  numerous  short 
joints,  and  arc  also  constantly  dividing  and  subdividing  longitudinally  as  they  diverge 
from  their  point  of  insertion ;  so  that,  starting  from  the  body  as  a  single  jointed  ray, 
they  become  split  up  before  reaching  the  margin  of  the  fin  into  a  bundle  of  smaller 
but  similarly  jointed  branches.  The  soft  rays  are  of  universal  occurrence  throughout 
the  series  of  bony  fishes ;  the  spiny  rays  occur  in  a  great  number,  but  are  often  absent. 
The  spiny  rays  are  to  bo  found  in  all  the  fins  except  the  caudal ;  they  always  occupy 
the  anterior  part  of  the  fin,  the  remainder  being  composed  of  soft  rays.  In  some  fishes, 
with  two  dorsal  fins  (such  as  the  Perch,  Figs.  11  and  22),  the  first  dorsal  is  often  entirely 

supported  by  spiny  rays ;  but  in  these  oases 
we  must  consider  the  whole  of  the  dorsal 
appendages  as  constituting  one  large  fin. 
In  some  Fishes  one  or  more  of  the  spinous 
rays  are  completely  separated  from  the  fins. 
These  are  generally  employed  as  weapons 
of  offence  and  defence. 

The  rays  of  the  pectoral  and  ventral  fins 
are,  of  course,  articulated  to   the  bones 

^.     ,«     «       ,  „  X  J  .  representing  the    anterior  and    posterior 

Fipr.  19.— Dorsal  Fin,  supported  on  spmy  ray?,         *  i  •  v     •      n  \.  otciiui 

i*,  r,  ttad  tJiese  resting  (m  iaterspinouB  bones,     members,   wnicn,  in    zisnes,   are   usually 
*»  *•  entirely  concealed  within  the  skin.     The 

rays  of  the  median  or  perpendicular  fins  articulate  with  a  series  of  bones  (Pig.  19), 
which  are  plunged  into  the  median  line  of  the  body  between  the  groat  longitudinal 
masses  of  muscles,  and  which,  from  their  extremities  passing  in  between  the  spinous 
processes  of  the  vertebral  cdomn,  have  been  denominated  interspinous  bones.     Small 
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oniBcles,  attaclied  at  one  ixtromitj  U>  tlie  uiteripinoii£  bone^f  and  at  the  other  to  the 
fln-r»y»,  enAM^  the  6ih  to  mXm  or  depress  the  fia  at  pleasure.  In  aome  flehea  a  snudl, 
thick  fin,  ^thjout  tnm  t&jSf   ooouira  behind  the  true  dorsal  £n ;    thi^  is  caUcd  the 

mviidotiSr^Tlufl  order  meludei  n  voat  majoritj  of  the  li?iiig  rpe^iici  of  Fhh. ; 
aad  fta  the  cJiaraotesr&  h3r  which  the  genem  and  epeaies  are  diatinguisbed  itom  each 
o^ther  flTQ  often  by  no  means  strongiy  mairked,  tbere  aro  fe^-  groups  of  am'mnla  which 
pieietLt  greater  diffieultiei  to  tiw  student  ihim  ibis.  It  is  dlrided  into  numereua  famslicSi 
wliidEi  majj  however,  bo  distributed  under  six  eub-ordcrB,  although  ikmQ  aie  somo- 
times  rather  imporfeetlj-  defined* 

Genexal  Chai^a-oteYa^ — Thfi  fi«hes  bcloDgin;^  to  this  group  ore  usually  furnished 
vitii  a  complete  ^Hoa  of  fins,  which  ^^  nlway^  compoafd  entirely  of  fiofl  ruye,  with 
tho  exception  of  the  first  my  in  the  dorsal,  anal,  snd  pectorul  ^qs,  which  are  semetixoet 
^ineuB,  The  rentml  £ns  ore  M^metimes  wanting ;  when  proseat,  they  are  always 
<^iomnai  in  positimv— that  ia  to  say,  they  are  situated  on  tho  venkal  regiati,  behind 
die  pectorals.  There  is  never  more  than  one  rat/^  dorsal  fin  ;  but  behind  this  there  la 
oooaiionally  a  s^ond  adipose  fin.  The  skin  k  aometimes  naked^  and  sometimes  mote  or 
\tm  ooveired  with  bony  plates ;  in  most  caso?^  howcnrerj  it  ia  thickly  clothed  with  scales, 
which  always  eihihit  the  oydoid  characteT. 

The  air-bladdei*  ia  always  conneetud  with  the  pharyirs:  by  a  sort  of  duct, — a  most 
important  ehamcter,  as  it  only  oec\u:^  in  tbe^  fifihcs  amongst  all  th^  T^lmsfia. 

Tho  Pk^aiomaim  are  exceedingly  nnmorous^  and  kJMbit  both  salt  and  iresh  waters, 
ISiey  mdnde  amongst  them  some  of  the  most  important  of  the  Fishes  that  are  nuught 
Ibr  by  man  aa  ibod ;  and  also  the  only  species  of  this  order  whloh  possess  ebctrical 
poweit,        -^ 

MwlaioiiS. — Professor  Miiller  dividca  the  Pli^witiiinafa  into  two  principal  groups, 
fll©  Apt^a^  in  vrbich  the  Yentral  fins  are  deficient,  and  the  Ahdomitialia^  in  which  thoj- 
tte  placed  on  the  belly.  

The  former— of  which  l3io  common  Eel  is  an 
^aaople— aro  alwaya  fiafl>fiuned  fishes^  of  an  elon- 
gited,  'Bnake-like  fonn,  which  often  want  both 
|ain  of  members,  and  in  which  the  median  fins 
usually  prt^sent  tho  mmiB  embryonic  form  as  in  the 
Csfdostomaiaj  except  that  they  are  supported  by 
distinct  rays.  The  head  la  covered  with  a  thick 
iHn,  which  leaves  on^y  a  small  bramchial  opening. 
Within  thia  is  a  largo  sac,  fiom  whith  a  second 
lac  is  given  off;  and  it  ia  to  this  arrangement  that 
these  E&hes  are  indebted  for  their  power  of  sup* 
P(niing  a  long  separation  from  thdr  native  cle- 
m£nt.  They  liyo  both  in  the  sea.  and  in  fresh 
water,  where  they  swim  along  with  an  undulating  moTcment  of  the  body ;  they  arc 
exceedingly  voraeious  animals. 

The  Apodal  Fhysoslmaaia  fonu  three  familiBB.  Of  these,  the  heat  known  are  the 
M^rwiddm^  or  Eds,  of  whioh  several  species  are  eaten  in  this  and  other  countries, 
Thoy  hava  tho  branchisl  apertui^  placed  at  the  aidea  of  tho  head,  the  intestin.^ 
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without  pyloric  appendages,  and  the  reproductive  organs  without  efferent  ducts.  Many 
species  of  Eels  constantly  inhabit  the  ocean,  whilst  others  usually  live  in  fresh  water,  but 
migrate  to  the  sea  at  particular  periods,  it  is  supposed  to  deposit  their  spawn.  It  is  a 
yery  general  belief  that  Eels  are  viviparous :  but  this  is  quite  a  mistake ;  and  the 
opinion  has,  no  doubt,  taken  its  rise  from  the  passage  of  intestinal  worms  through  the 
anus.  The  marine  species  attain  a  large  size,  the  common  Conger  of  our  eoasts 
measuring  sometimes  as  much  as  ten  feet  in  length. 

In  the  Gt/mnotidcBf  the  maxillary  bones  take  part  in  the  formation  of  the  margin  of  ' 
the  upper  jaw,  which  is  not  the  case  in  the  Muranida.  The  branchial  apparatus  is  i 
situated  as  in  the  preceding  family ;  the  intestine  is  furnished  with  pyloric  appendages ;  I 
and  the  generative  organs  with  efferent  ducts.  The  dorsal  fin  is  entirely  wanting ;  : 
but  the  anal  fin  is  very  long,  running  from  the  anus,  which  is  situated  near  the  throat,  I 
to  the  hinder  extremity  of  the  body.  j 

The  most  remarkable  fish  of  this  family  is  the  Electrical  Eel  {Gymnottis  Electrieus^  \ 
Fig.  20),  which  frequents  the  ponds  and  marshy  places  of  South  Ajnerica.  This  fish  i 
possesses  a  most  wonderful  power  of  communicating  an  electrical  shock  to  anything 
with  which  it  comes  in  contact ;  and  this  is  said  to  be  sufficiently  strong  to  knock  I 
down  a  man,  and  deprive  him  of  the  use  of  a  limb  for  some  hours.  The  Electrical 
Eels  attain  a  length  of  five  or  six  feet ;  and,  as  the  apparatus  from  which  the  electricity 
is  evolved  extends  throughout  the  greater  part  of  its  body,  it  may  readily  be  imagined  ' 
that  the  discharge  of  such  a  battery  must  be  a  formidable  affair.  The  apparatus  is 
composed  of  four  longitudinal  bundles,  placed  one  on  each  side  of  the  dorsal  and  one  on 
each  side  of  the  ventral  region  of  the  body.  These  bimdles  are  composed  of  a  multi- 
tude of  horizontal  parallel  plates,  which  are  intersected  by  transverse  vertical  plates, 
the  quadrangular  canals  thus  formed  being  filled  with  a  gelatinous  matter.  The  whole 
apparatus  is  liberally  supplied  with  nerves,  and  may  be  considered  to  represent  an 
exceedingly  complicated  galvanic  battery.  So  powerful,  in  fact,  is  the  current  of 
electricity  evolved  by  it  that  it  can  decompose  chemical  compounds,  and  magnetize  steel 
needles.  It  appears  that  the  anterior  portion  of  the  apparatus  is  positive,  and  the 
posterior  negative ;  and  that  those  parts  of  it  only  which  are  in  contact  with  an  object 
are  implicated  in  the  production  of  the  current.  Neverthelessi  it  is  said  that  the 
animal  can  make  use  of  it  in  benumbing  small  fishes  at  some  distance  from  it  in  the 
water.  The  Indians  of  South  America,  when  they  wish  to  capture  this  fish,  commence 
their  operations  by  driving  a  number  of  horses  and  mules  into  the  ponds  inhabited  by 
them ;  the  eels,  alarmed  at  the  disturbance,  immediately  attack  the  intruders  upon  their 
quiet  domain,  usually  applying  their  entire  length  to  the  bellies  of  the  unfortunate 
quadrupeds,  and  thus  giving  the  full  effect  of  the  whole  electrical  apparatus.  Some  of 
the  horses  soon  become  disabled,  and  falling  down  in  the  water,  are  drowned ;  the 
others,  being  driven  back  by  the  shouts  and  whips  of  the  Indians,  continue  the  conflict 
imtil  the  powers  of  the  Qymnoti  are,  for  the  time,  exhausted.  These  then  endeavour, 
in  their  turn,  to  escape  from  the  scene  of  warfare,  and  for  this  purpose  approach  the 
shore,  where  another  enemy  awaits  them :  the  Indians,  armed  with  harpoons  attached 
to  long  cords,  strike  at  all  that  come  within  reach,  and  by  jerking  them  rapidly  out  of 
the  water,  so  as  to  keep  the  cord  from  getting  wet,  contrive  to  secure  their  booty  without 
receiving  any  shock.  Several  other  species  of  this  family  are  found  in  the  waters  of 
South  America,  but  none  of  them  appear  to  possess  electrical  properties.  Mr.  "Wallace 
found  ten  species  in  the  small  streams  near  the  sources  of  the  Rio  Negro  and  Orinoco ; 
he  says  that  they  are  all  eaten,  but  that,  owing  to  the  number  of  forked  bones  which 
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they  contain,  thev  are  but  little  esteemed.  The  Indians  informed  him  that  a  rostrated 
species,  common  in  those  rivers,  has  a  yery  singular  and  ingenious  manner  of  obtaining 
its  nourishment.  They  stated  that  its  principal  food  consisted  of  ants  and  white  ants, 
insects  which  are  exceedingly  abundant  in  those  regions,  and  that,  to  procure  them,  it 
approached  the  shore  and  laid  its  tail  upon  the  ground.  The  ants,  attracted  by  the 
slimy  matter  with  which  this  tempting  morsel  is  covered,  soon  crawl  thickly  upon  it, 
when  the  fish  suddenly  dives  into  the  water,  leaving  its  prey  struggling  on  the  surface, 
from  which  it  can  pick  them  ofif  at  its  leisure. 

The  third  family  is  that  of  the  Symbranchida^  in  which  the  branchial  apertures, 
instead  of  being  placed  at  the  sides  (fi  the  head,  as  in  the  two  preceding  families,  unite 
to  form  a  single  opening,  often  divided  by  a  longitudinal  partition,  in  the  throat.  They 
are  all  inhabitants  of  tropical  countries,  and  live  in  fresh  water. 

Of  the  abdominal  Phyaoatomata,  the  first  family  contains  only  a  single  little  blind  fish, 
which  is  found  in  the  subterranean  caves  of  North  America.  The  head  is  broad  and 
rounded ;  the  eyes  completely  covered  by  an  opaque  skin,  or  entirely  absent ;  and  the 
anus  is  situated  on  the  throat  in  front  of  the  pectoral  fins.  The  young  are  brought  forth 
alive.    It  forms  the  family  AmblyopsidcB, 

The  fishes  of  the  second  family,  the  Clup&idae,  are  always  covered  with  large  thin 
scales ;  the  mouth  is  wide,  and  both  the  maxillary  and  intermaxillary  bones  assist  in 
the  formation  of  the  margin  of  the  upper  jaw.  The  dorsal  fin  is  single,  and  there  is  no 
adipose  fin.    Most  of  them  are  furnished  with  pyloric  coeca  and  air-bladders. 

This  family  includes  some  of  the  most  important  of  all  fishes,  in  an  economical 
point  of  view.  Of  these  the  best  known  and  most  valuable  is  the  Herring  [{Clupea 
Saretiffus),  which  occurs  in  vast  abundance  upon  our  coasts,  between  the  months  of 
Jvlj  and  November,  and,  during  this  period,  gives  employment  to  multitudes  of  fisher- 
men and  whole  fleets  of  vessels.  It  has  long  been  a  generally  received  opinion  that 
the  Heiring,  when  it  disappears  from  the  immediate  neighbourhood  of  our  coasts, 
undertakes  a  long  migration  to  the  Arctic  Seas,  where  it  is  s^^d  to  find  an  abundant 
nourishment  in  tiie  vast  swarms  of  minute  Crustacea  with  Vhich  the  waters  of  those 
seas  are  known  to  abound.  This  notion  appears  to  rest  principally  upon  the  authority 
of  Pennant,  who  particularly  described  the  supposed  line  of  migration,  and  states  that 
the  mass  of  Herrings,  on  their  way  southwards  towards  their  spawning  grounds,  meets 
its  first  obstruction  at  the  Shetland  Isles,  which  divide  the  army  into  two  parts,  of 
which  one  passes  down  the  eastern  and  the  other  down  the  western  shores  of  our 
islands.  Unfortunately  for  this  theory,  however,  it  appears  that  the  Herring,  if  not 
wholly  unknown,  is  at  least  an  exceed^gly  rare  fish  in  the  Arctic  Seas,  whilst,  on  the 
other  hand,  specimens  may  be  taken  at  all  seasons  in  the  neighbourhood  of  tho 
European  coasts. 

From  the  statements  of  several  observers,  it  appears  certain  that  the  Herrings 
inhabit  the  European  seas  at  all  seasons,  keeping  in  deep  water  during  the  winter  and 
spring  months,  and  that  the  appearance  of  the  vast  shoals  at  particular  epochs,  which 
has  giyen  rise  to  the  idea  of  their  performing  a  long  migration,  is  due  only  to  their 
seeJdng  the  shallow  waters  for  the  deposition  of  their  spawn.  During  their  migrations 
for  this  purpose  they  swim  dose  to  the  surface  of  the  water ;  and  so  enormous  are  the 
crowds  of  fish  which  thus,  animated  by  a  common  impulse,  swim  together  in  the  same 
direction,  that  the  sea  for  miles  exhibits  a  silvery  appearance,  from  the  glittering  of 
their  brilliant  scales. 

The  prinoipal  seat  of  the  Heiring  fishery  in  this  country  is  at  Yarmouth^  m 
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Norfolk ;  but  it  is  also  carried  on  at  many  other  points  of  the  coast.  Some  idea  of 
its  importance  may  be  formed  from  the  fact  that,  independently  of  the  oonsamption 
in  the  fresh  state,  upwards  of  half  a  million  of  barrels  of  Herrings  have  been  cured  in 
this  country  in  a  year,  and  that  in  1849  more  than  three  hundred  thousand  barrels  of 
these  fishes  were  exported,  valued  at  upwards  of  J&320,000.  The  fishery  is  carried  on 
principally  at  night. 

Several  other  species  of  the  genus  Ciupea,  are  also  of  great  importance  as  articles  of 
food.  Amongst  these  the  Pilchard  ( Chipea  Pilchardus),  a  fish  which  closely  resembles 
the  Herring,  but  is  of  a  somewhat  smaller  size,  probably  holds  the  first  rank.  The 
Pilchard  is  found  in  the  greatest  abundance  oi)  the  coasts  of  Cornwall,  which  it 
approaches  in  vast  shoals  about  the  beginning  of  July.  It  is  taken,  like  the  Herring, 
principally  at  night,  by  inclosing  the  shoal  within  a  large  perpendicular  net,  .called  a 
seaHf  of  which  one  edge  is  supported  at  the  surface  of  the  water  by  means  of  cork 
buoys,  whilst  the  other  is  carried  to  the  bottom  by  leaden  weights.  According  to  Dr. 
Macculloch,  ^^  a  single  sean  has  been  known  to  inclose  at  once  as  many  as  4,200  hogs- 
heads (1200  tons)  of  fish !  But  this  was  the  greatest  quantity  ever  taken,  and  it  is  but 
seldom  that  as  many  as  1200  hogsheads  are  caught  at  a  time."  From  this  prison  the 
fish  are  removed  at  low  water  by  means  of  a  small  net,  technically  denominated  a 
tuck  net ;  and,  as  they  must  not  be  carried  to  the  shore  in  greater  quantities  than  can 
be  managed  by  those  who  are  engaged  in  curing  them,  it  often  requires  several  days 
to  secure  the  whole  of  the  fish  captured  by  a  successful  "  take."  The  average  annual 
produce  of  the  Cornish  Pilchard  fisheries  is  said  to  be  about  21,000  hogsheads,  con- 
taining the  enormous  number  of  60,000,000  fish ;  and  in  particularly  good  seasons  this 
quantity  has  been  almost  doubled. 

The  Sprat  {Clupea  Sprattw)  is  another  species,  which,  although  much  smaller  than 
the  Herring,  and  by  no  means' of  the  same  comimercial  importance,  yet,  by  its  great 
abundance  at  particular  seasons,  furnishes  an  acceptable  supply  of  cheap  and  agreeable 
food.  The  sprat-fishing  commences  in  November ;  and  the  fish  are  often  taken  in  such 
vast  quantities  as  to  overstock  the  market ;  so  that  the  fishermen  are  frequently  com- 
pelled to  sell  them  to  the  farmers,  to  be  employed  as  manure.  The  White-bait  (Clupea 
alba),  in  such  great  repute  with  London  epicures,  is  another  member  of  this  genus. 
It  was  formerly  regarded  as  the  fiy  of  some  other  fish,  probably  the  Shad  (C.  mloga), 
a  much  larger  species,  which  inhabits  the  same  waters.  There  appears,  however,  to 
be  no  doubt  that  the  White-bait  is  a  distinct  species,  and  that  both  it  and  the  Shad  are 
marine  fish,  which  ascend  our  rivers  for  the  purpose  of  depositing  their  spawn.  The 
contrary  opinion  formerly  prevailed ;  and  there  are  still  laws  in  existence  prohibiting 
the  capture  of  White-bait  under  pain  of  severe  penalties. 

In  the  Mediterranean,  the  place  of  the  Herring  is  taken  by  the  Sardine  {C.  aardinm)^ 
a  fish  which  closely  resembles  the  Pilchard ;  but  is  rather  smaller  in  size.  It  is  also 
taken  in  great  abundance  on  the  coasts  of  Brittany ;  and  its  flesh  is  regarded  as  a 
most  delicate  article  of  food.  , 

Another  species  of  this  family,  very  common  in  the  Mediterranean,  and  which  is 
also  found  in  considerable  abundance  in  the  English  Channel,  and  on  the  coasts  of 
France  and  Holland,  is  the  Anchovy  {Enffraulis  tneraneolus)^  a  small  silvery  fish,  of 
about  four  or  five  inches  in  length.  It  is  prepared  for  use  after  removing  the  head 
and  intestines,  and  constitutes  a  well  known  condiment 

The  fishes  of  the  third  family,  the  ScopeUda,  present  a  considerable  resemblance  to 
the  Salmons,  and,  like  these,  are  furnished  with  a  small  adipose  second  dorsal  fin. 
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They  differ,  however,  in  the  structiiro  of  their  upper  jaw,  of  which  the  biting  edge  is 
entirely  composed  of  the  intermaziUary  bones.  Thoy  ore  sometimes  naked,  sometimes 
covered  with  largBf  brillitnt  scales ;  the  air  bladder  is  usually  wanting,  and  the  pylorus 
furnished  with  ccBoa.  The  SeopHida  are  found  principally  in  salt  water.  A  few  occui* 
in  the  MediteETaneaii»  but  most  of  them  inhabit  the  Tropical  Seas.  Somb-— such  as 
Stemoptff9^'pKmiDi  very  singiilar  forms. 

The  grest  ^unily  of  Salmomda,  which  includes  some  of  the  most  esteemed  of  o\ir 
ordiiuury  edible  fishes,  agrees  with  the  preceding  in  some  respects,  especially  in  the 
preeenoe  of  tn  adipose  dorsal  fin ;  but  the  maxillary  bono  assists  in  the  formation  of 
the  edge  of  the  upper  jaw,  and  the  air  bladder  is  always  present.  The  pylorus  is 
fbniiahed  with  numerous  oceca ;  the  skin  is  covered  with  cycloid  scales.  The  SalmoHtda 
Wfttham  most  other  bony  fishes  in  the  structure  of  the  ovaries  in  the  females.  These 
orgm  fima  dosed  sacs,  destitute  of  any  oviduct,  and  the  ova  escape  into  the  cavity  of 
the  bod/y  whenoe  they  pass  through  an  opening  behind  the  anus. 

Th»  iiihit  of  this  family  in  general  furnish  a  highly-priacd  article  of  food.  They 
aie  geoenUy  inhabitants  of  the  fresh  waters  of  the  northern  parts  of  the  world,  a  few 
oolj,  like  the  Salmon,  paisixig  a  portion  of  their  ezistonoe  in  tho  sea,  and  ascend- 
ing htto  the  riTen  during  the  spawning  season.  They  are  exceedingly  active  and 
Toncioua  ibhet,  generally  of  a  slender  form,  and  adorned  with  brilliant  oolomrs,  or 
elegaaQj  q^ed.  They  are  \isaally  of  imall  or  moderate  site,— our  common  salmon 
beugone  of  the  largest  spocics. 

Thie  fish  (the  Salmo  solar,  Fig.  21),  which  ii  too  well  known  to  need  description, 
inhabits  the  waters  of  Europe  in  great  abundance ;  it  Uiually  attains  a  length  of  three 
or  fbnr  feet,  and  a  weight  of  twenty  or  thirty  pounds.  Larger  individuals,  weighing 
as  much  aa  fifty  pounds,  are  occasionally  taken ;  and  about  thirty  years  ago,  a  Salmon 
oftheeztnu>rdinary  weight  of  eighty-throe  pounds  was  exhibited  at  a  fishmonger's 
shop  ia  London.  The  ordinary  weight  of  tho  Salmon  brought  to  market,  however, 
does  not  exceed  ten  or  twelre  poonds.  During  the  summer,  the  Salmon  usually  in- 
habits the  sea,  but  quits  the  salt-water  in  the  course  of  the  autumn,  and  commences  its 
journey  up  the  rivers,  in  which  it  dciKwits  its  spawn.  For  this  purpose  it  always 
endeavours  to  reach  the  small  streams  near  tho  sources  of  tho  rivers ;  and  in  the  attain- 
ment of  this  object  there  appear  to  be  no  obstacles  which  its  perseverance  and  activity 
do  not  enable  it  to  snrmount.  Cataracts  and  weirs  of  ten  or  twelve  feet  in  height  are 
cleared  at  a  single  leap ;  and  if  unsuccessful  in  its  first  attempts  at  passing  the  barrier 
which  opposes  its  upward  progress,  the  fish  tries  again  and  again  until  success  rewards 
its  efforts.  Arrived  at  its  spawning  ground,  the  Salmon  prepares  a  farrow  for  the 
reception  of  its  eggs,  and  these,  when  deposited,  are  careAilly  covered  over  with  the 
gravel  of  the  bottom  of  the  stream.  Tho  fish  remain  in  the  rivers  during  the  winter 
months,  and  commence  their  downward  course  with  the  first  fioods  of  spring.  It  has 
been  observed  that  on  quitting  and  returning  to  the  sea,  they  always  remain  for  some 
days  in  the  brackish  water  near  the  mouths  of  the  rivers,  apparently  to  accustom  them- 
selves gradually  to  the  change ;  and  it  is  said  that  during  this  interval  they  get  rid  of 
the  parasites  adhering  to  them ;— those  which  adhere  to  them  in  the  fresh  water  being 
destroyed  by  contact  with  tho  salt  element,  and  vice  versa.  It  is  a  generally  received 
opinion  that  the  Salmon  always  returns  to  the  river  in  which  it  was  spawned,  and  it  is 
undoubtedly  certain  that  fish  puiposoly  marked  have  been  taken  repeatedly  on  their  way 
op  their  native  rivers.  Mr.TarTcll  oonsidcrs,  however,  that  these  statements  are  by  no 
means  to  be  received  as  expressing  a  positive  certainty,  for  there  is  no  doubt  that  some  of 
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Fig,  21.— TiiocT  {Satmofarhj^tJiABAjMOTK  {Seilmo mlar}^ 

^0  mflfled  fiali  hare  Ijcen  taken  ascending  lii^eTa  in  the  neiglibourh<K)d  of  that  in  ^Mch 
they  wwe  apawiicd.  It  ia,  neverthebss,  singular  and  unaccountable  that  iifter  wander- 
ing for  milea  along  the^coast,  so  many  of  those  fish  ehould  be  able  to  find  ilieir  way  back 
to  their  native  streams,  tha  extent  of  their  oscuraiona  being  abundantly  proved  by  the 
numhors  which  are  teten  in  haya  along  the  coaet,  at  a  diatange  from  any  considerable 
Salmon  xiver.  It  is  aaid  that  the  stomachs  of  Salmon  taken  in  fresh  water  are  nerer 
found  to  contain  any  food,  and  hence  many  people  have  eonclndcd  that  the  fish  do  not 
feed  at  aU  during  tliuir  sojourn  in  tho  riverB,  It  ia  certain  that  during  their  stay  in 
freah  water  the  fish  fall  oif  greatly  in  condition,  and  that  they  are  in  their  greatest 
perf^^ti0n  at  the  period  of  their  commencing  their  accent.  In  the  sea  tliey  appear  to 
feed  principally  upon  small  Crustacea,  the  remains  of  which  are  uiuolly  fuund  in  their 
at<imachs,  aeoompaniEd  by  a  reddish  matter  which  has  hcan  described  as  the  spawn  of 
an  ^hmm.  The  young  Salmon  remain  in  the  rirera  untU  they  attain  about  a  foot  in 
length,  when  they  d&acond  to  the  sea* 

The  principal  European  Salmon  fineries  are  at  the  mouths  of  the  larger  riyers  in 
the  Britiah  Islands;  and  of  these  tho  Tweed,  tho  Tay,  and  the  Scveru  Mieriea  are  the 
moat  important    The  Thamcfl  was  formerly  much  famed  f  >r  Salmon,  hut  in  consoquenee 


Fig.  2a.— GuTtJito  {Th^mallKs  vHlffarU}^  uid  rsacn  [i%/tifi  ^miatUii.) 

of  the  inrai^eaamg  imparity  of  the  water,  this  flah  has  no^  hccomo  scan^o  in  that  tiror. 
A  considerable  number  of  Salmon  are  also  taken  on  the  Norwegian  coast. 

Another  species  of  Salmon  (Salmo  Rossix)  is  found  in  great  abundance  in  the  Arctic 
Sea,  at  the  mouths  of  the  rivers  which  fall  into  that  ocean  from  the  northern  portion 
of  the  American  continent.  This  fish  occurs  in  such  vast  shoals,  according  to  Dr. 
Eichaidson,  its  discoTerer,  that  during  one  of  the  arctic  expeditions  as  many  as  3,378 
were  obtained  at  one  haul  of  a  small  scan.  It  is  of  a  more  slender  form  than  the  common 
Salmon;  the  under  jaw  is  very  long  and  projects  considerably  in  front  of  tho  upper, 
and  the  scales  are  small,  and  separated  from  each  other  by  a  bare  space  of  skin.  The 
sides  are  adorned  with  numerous  bright  crimson  spots. 

Several  other  species  agree  with  the  Salmon,  in  choosing  the  sea  as  their  habitual 
residence,  and  ascending  the  rivers  at  the  spawning  time ;  of  these  a  well-known 
British  spedes  it  the  Salmon  Trout  (S.  trutta).  Of  those  which  are  confined  to  firesh 
water,  one  of  the  best  known  is  the  common  Trout  (JS,  farioy  Fig.  21),  which  frequents 
most  of  the  rivers  and  lakes  of  Europe,  and  is  one  of  the  fish  most  prized  by  the 
angler ;  its  caution  rendering  it  very  shy  of  taking  a  bait,  whilst  its  great  strength  and 
activity  make  it  by  no  means  an  easy  task  to  land  a  good  Trout  when  hooked.    The 


30  THE  PIKE. 


Trout  is  shorter  and  stouter  than  the  Salmon ;  the  colour  of  its  back  is  a  yellowish 
brown,  passing  to  yellow  on  the  sides,  and  silvery  on  the  belly ;  the  back  is  spotted 
with  reddish  brown,  and  the  sides  with  bright  red.  Several  nearly  allied  species  are 
foand  in  the  rivers  and  lakes  of  Europe,  especially  in  mountainous  countries.  Of 
these,  we  need  only  mention  the  Char  (jS^.  aalvtlintu)  and  the  Grayling  (ThymaUu* 
vulgarisj  Fig.  22),  both  of  which  occur  in  our  own  country.  The  Smelt  {Oamerw 
eperlanm)B\ao  belongs  to  this  family.  It  is  a  small,  semi-transparent,  silvery  fish,  which 
resembles  the  salmon  in  its  habits,  keeping  about  the  mouths  of  large  rivers,  which  it 
ascends  for  the  purpose  of  spawning. 

Close  to  the  Sabnonida  Professor  Miillcr  places  a  small  family,  the  Galaxiida,  which 
he  has  established  for  tho  reception  of  a  single  gonus  of  fishes  (Galaanas)^  placed  by 
Cuvier  amongst  the  ^socidm,  or  Pikes.  They  agree  with  the  Salmons  in  their  general 
structure,  and  in  the  mode  inwhioh  the  ova  are  excluded,  and  are' distinguished  prin- 
cipally by  the  absence  of  the  adipose  fin,  and  the  want  of  scales.  * 

In  the  JStoduUif  the  biting  edge  of  the  upper  jaw  is  formed  as  in  the  Salmtmidaj  both 
by  the  moxiUary  and  intermaxillary  bones ;  but  the  adipose  fin  and  the  pyloric  cooca 
are  wanting.  The  mouth  is  famished  with  a  most  formidahle  apparatus  of  teeth ; 
almost  all  the  bones  which  assist  in  the  formation  of  that  cavity  being  thus  armed. 

All  the  known  fishes  of  this  family  inhabit  fresh  waters,  and  only  occur  in  tem- 
perate climates.  They  arc  of  an  elongated  form,  clothed  with  cycloid  scales,  and 
furnished  with  powerful  fins,  their  whole  conformation  being  eminently  adapted  for 
that  rapid  motion  through  their  native  element,  without  which  their  voracious  propen- 
sities would  stand  but  a  poor  chance  of  ^^ratification.  Tho  only  fish  now  placed  in  this 
family  are  the  true  Pikes  (JBioeet),  and  a  few  small  fishes  forming  the  genus  Umbra,  of 
which  one  species  is  found  in  the  rivers  of  Aiistria.  The  Pikes,  of  which  the  common 
Pike  {Esox  htoius),  of  this  coimtry  may  be  taken  as  an  example,  are  amongst 
the  most  voracious  of  fresh- water  fishes,  seizing  and  devouring  objects  which  at  first 
sight  would  appear  far  too  large  even  for  their  capacious  mouths.  Numci^ous  anecdotes 
are  related  of  the  voracity  of  the  Pike.  No  fish  that  they  can  swallow  arc  safe  for  a 
moment  in  their  neighbourhood,  although  it  is  said  that  the  spiny  back  fin  of  the 
Perch  often  saves  him  from  being  gorged.  Young  Ducks  are  frequently  dragged 
under  by  Pike  ;  and  an  instance  is  related  of  one  of  these  fish  having  seized  the  head  of 
a  swan  as  the  bird  was  in  tho  act  of  dipping.  Salter  states  that  he  has  fr^uently 
known  Pike  seize  upon  the  plummet  with  which  some  quiet  bottom-fisher  was  taking 
the  depth  of  his  water ;  and  in  one  case  he  succeeded  in  landing  a  fish  of  about  two 
pounds  that  had  snapped  at  this  indigestible  bait. 

The  Pike,  when  frill  grown,  is  a  large  fish,  often  attaining  a  weight  of  thirty  or 
forty  pounds ;  and  individuals  of  double  this  weight  have  occasionally  been  taken.  Its 
longevity  is  also  very  remarkable,  if  we  may  place  implicit  faith  in  a  statement  of 
Gesner,  that  a  Pike  was  taken  in  the  year  1497,  in  Suabia,  with  a  ring  attached  to  it, 
on  which  was  an  inscription,  to  the  effect  that  the  fish  had  been  put  into  the  lake  in 
which  it  was  found,  by  the  Emperor  Frederick  II.,  in  the  year  1230,  or  two  hundred 
and  sixty-seven  years  before  its  final  capture.  This  patriarch  of  the  lake  is  said  to 
have  measured  nineteen  feet  in  length,  and  its  skeleton  was  long  preserved  at  Manheim. 
Cuvier  placed  several  other  genera  in  this  family,  but  these  have  been  removed  to 
other  groups,  with  the  exception  of  the  genus  Salanx^  the  position  of  which  is  still  very 
doubtful. 

Nearly  allied  to  the  Pikes  is  a  small  family  of  fishes,  the  MormyricUB,  tho  members 
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^  which  have  hitherto  only  been  found  in  the  Nile,  and,  according  to  Cuvier,  in  tho 
Senegal.  They  resemble  liie  Stocida  in  the  form  of  the  body  and  the  position  of  the 
fins,  and  the  maxillary  bonee  assist  in  the  formation  of  the  edge  of  the  upper  jaw,  but 
the  intermaxillnry  bones  are  completely  united  in  f^ont,  so  as  to  form  a  single  bone, 
without  any  trace  of  Butur&-Ht  ttnicture  which  docs  not  occur  in  any  other  fiflhos. 
Hm  mooth  is  small,  the  arrangement  of  the  teeth  varies,  and  the  pylorus  is  furnished 
with  two  CQSoa.  The  air-bladder  ii  simple.  The  skin  of  the  body  is  covered  with 
soalfis,  Imt  the  head  is  clothed  with  a  thick,  naked  skin,  which  incloses  the  oporoulo,  and 
only  leaves  a  small  perpendicular  branchial  aperture,  presenting  a  considerable 
rcsemManee  to  a  spiracle.  The  sides  of  tho  tail  are  thickened,  and  contain  a  small 
dectiieal  organ.  The  Jtfbrmyri  of  tho  Nile  are  reckoned  amongst  the  best  fish  produced 
by  that  river. 

The  great  family  of  Oyprmida,  at  Carps,  which  includos  the  greater  number  of  the 
fresh-water  fishes  of  temperate  climates,  is  distinguished  by  its  small  mouth  and  tooth- 
less jaws,  of  which  the  upper  is  entirely  composed  of  tho  intermaxillary  bones. '  To 
make  tip  fca  the  want  of  teeth  in  the  mouth,  the  inferior  pharyngeal  bones  are  armed 
with  very  powerful  teeth,  which  work  against  a  singular  process  of  tho  lower  part  of 
the  skull,  covered  with  homy  plates.  The  body  is  usually  compressed,  and  always 
dollied  with  scales,  sometimes  of  very  large,  sometimes  of  very  small  sixe ;  the  head 
is  small ;  the  dorsal  fin  is  single,  and  there  is  no  adipose  fin,  but  in-  some  cases  the 
doisal  and  anal  fins  have  a  single  toothed  spinous  ray.  The  air-bladder  is  usually 
divided  by  a  constriction  into  two  parts,  and  communicates  with  the  labyrinth  of  tho 
ear  by  a  series  of  small  bones ;  the  intestine  is  destitute  of  coeca. 

T^e  fishes  of  this  family  are  found  in  great  abundance  in  all  the  fresh  waters  of 
Europe.  Many  of  them  are  much  sought  after  by  anglers ;  but  rather  for  tho  soke  of 
iport  HuBO.  far  the  goodness  of  their  flesh,  which  is  usually  watery  and  insipid.  In 
former  tames,  however,  when  the  transportation  of  marine  productions,  in  a  &«sh  state, 
to  great  distances  fr(mi  the  coast  was  attended  with  greater  difficulties  than  in  the 
present  day,  tiiese  fish  were  regarded  as  of  some  importance,  especially  as  a  change 
from  the  salt  Hak  diet  to  which  many  good  Catholics  were  condemned  during  Lent. 

Hie  Cyprinida  feed  principally  upon  aquatic  plants  and  worms ;  but  a  few  of  them 
seem  occasionally  to  prey  upon  small  fishes.  One  of  the  finest  and  best  of  tho  European 
ipedes  is  tiie  Carp  {Ckfprinus  oarpio),  to  the  breeding  of  which  in  ponds  great  attention 
is  still  paid  in  many  places,  although  in  this  country  the  abundant  supply  of  sea  fish 
Ills  rather  thrown  it  out  of  favour,  except  amongst  anglers.  Another  fish  belonging  to 
this  [family,  which  is  a  great  favourite  with  the  disciples  of  Walton,  although  its 
fledi  is  far  jl&sAx  to  that  of  the  Carp,  is  the  Barbel  (JBarbus  vulgar%$).  It  is  jono 
of  the  largest  speeies,  measuring  sometimes  as  much  as  three  feet  in  length,  and  is 
exoeedingly  abundant  in  all  the  larger  rivers  of  this  country.  Its  name  appears  to  refer 
to  the  great  length  of  the  tentadcs  surrounding  the  mouth,  which  it  possesses  in  com- 
mon ifith  several  other  species  of  Cyprinida,  These  tentacles  arc  also  very  long  in  the 
Loaches  (CWiYm),  a  group  of  small  fishes  belonging  to  this  fomily. 

Hany  <^(pri»id4$  are  distinguished  by  the  beautiftil  silvery  hue  of  their  bodies ;  they 
£mn  the  genus  Zeutuma,  of  which  the  Boach  (Z.  rutilm)^  the  Daco  (X.  vulgaris)^  the 
Chub  (X.  etphaUu)^  and  the  Bleak  (Z.  aihfmus)  are  species  well  known  to  anglers.  The 
scales  of  these  fish,  and  especially  those  of  the  Bleak,  are  said  to  be  employed  in  the 
mamifaothre  of  artificial  pearls.  The  beautiful  gold  and  silver  fish  {Cyprinus  auraius)  of 
Cbina,.wMoh  are  now  completely  naturalized  in  this  country,  also  belong  to  this  family. 
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Nearly  -allied  to  the  Cj/prinida  are  two  small  families,  the  Faeiliida  and  the  Chareh- 
cinida.  The  fishes  of  the  former  of  these  families  resemble  the  Carps  so  closely  in  their 
general  form  and  in  the  position  of  their  fins,  that  they  were  formerly  included  with 
them  in  the  same  family.  They  differ  from  the  Cifprinidc^  however,  in  having  both 
jaws  armed  with  numerous  small  teeth ;  the  large  pharyngeal  teeth  and  the  cranial 
plate  of  the  Carps  are  replaced  by  teeth  of  the  same  form  as  those  of  the  mouth ;  and 
the  air-bladder  is  simple,  and  presents  no  traces  of  the  series  of  bones  communicating 
with  the  ear.  They  arc  all  small,  scaly  fish,  inhabiting  the  fresh  waters  of  warm 
climates.  In  some  of  them  the  oviduct  is  dilated  into  a  sac,  in  which  the  eggs  are 
retained  until  the  young  are  hatched,  so  that  the  fish  brings  forth  living  young.  In  some 
curious  little  fish  belonging  to  this  family,  forming  the  genus  AnablepSf  the  cornea  and 
iris  of  each  eye  are  divided  into  two  parts  by  transverse  bands,  which  give  the  creature 
the  appearance  of  having  four  eyes,  although  all  the  inner  portions  of  the  eye  are 
single.  The  best  known  species  is  the  AnabUps  ietrophthalmuSf  or  Four-eyed  Loach,  a 
native  of  the  rivers  of  Guiana. 

The  CharacinidcB  appear  to  be  intermediate  between  the  Cyprinida  and  Salmoniday 
with  the  latter  of  which  they  were  placed  by  Cuvier.  Like  these,  they  have  usually  a 
small  adipose  fin  on  the  back  behind  the  true  dorsal  fin ;  the  upper  jaw  is  composed  of 
the  maxillary  and  intermaxillary  bones,  and  the  jaws  are  usually  furnished  with  teeth ; 
and  the  pyloric  coeca  are  numerous  ;  but  the  ovaries  are  provided  with  continuous  ovi- 
ducts, and  the  air-bladder  is  divided  into  two  parts,  and  communicates  by  a  series  of 
bones  with  the  auditory  organs.  These  fishes  are  found  in  the  rivers  and  lakes  of 
tropical  countries,  where  some  of  them  attain  a  considerable  size.  A  few  are  very 
voracious ;  the  Serrasalmones  of  the  South  American  rivers  are  said  to  seize  upon  water- 
fowl, and  even  to  attack  men  when  bathing  in  the  rivers. 

This  sub-order  is  closed  by  the  curious  family  Siluriday  including  fresh- water  fishes, 
usually  of  considerable  size,  of  which  the  skin  is  either  naked  or  more  or  less  covered 
with  bony  plates,  especially  about  the  liead.  The  mouth  is  usually  furnished  with 
teeth,  and  always  surrounded  by  tentacles ;  the  edge  of  the  upper  jaw  is  formed  entirely 
by  the  intermaxillary  bones,  and  the  opercula  are  formed  only  of  three  pieces.  AU  the 
fishes  of  this  family  possess  an  air-bladder,  which  is  connected  with  the  ear  by  a  series 
of  small  bones.  The  first  ray  of  the  pectoral  fins  is  usually  converted  into  a  strong 
spine,  which  constitutes  a  formidable  weapon';  and  the  wounds  inflicted  by  this  have 
often  been  considered  venomous,  although  apparentiy  without  any  sufficient  foundation* 
The  dorsal  fin  is  often  very  large ;  but  in  some  species  the  rayed  dorsal  is  entirely 
deficient,  and  its  place  is  supplied  by  an  adipose  fin. 

These  fishes  are,  for  the  most  part,  confined  to  the  rivers  and  lakes  of  tropical 
climates ;  only  a  single  species  (SUurua  giants)  is  found  in  the  European  waters,  but  this 
often  attains  a  length  of  from  six  to  eight  feet,  and  weighs  several  hundred- weight. 
They  swim  slowly,  and  appear  to  take  their  prey  by  concealing  themselves  in  the  mud 
and  lying  in  wait  for  the  approach  of  any  unlucky  fish— a  proceeding  which  is  greatly 
favoiured  by  their  dark  colour. 

A  species  inhabiting  the  rivers  of  Africa,  especially  the  Nile  and  the  Senegal,  the 
Malapterurus  eleetrieus,  which  attains  a  length  of  twelve  or  fifteen  inches,  is  renuurkable 
from  its  possessing  electrical  properties,  although  in  a  comparatively  slight  degree.  Some 
nearly  allied  species  inhabiting  South  America,  which  have  the  whole  body  covered  with 
an  armour  of  bony  plates,  and  in  which  the  air-bladder,  with  its  series  of  bones,  is  entirely 
wanting,  have  been  formed  into  a  distinct  family  imder  the  name  oi  Zorieariidte. 
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SuTJ-ORDim    II. — ATfACANTHINA., 

Ge]|«tml  Cfratmctof. — The  fluh-oi^r  oi  Atweanthitiaf  or  spimle»9  flahcs,  prfsonti 
a  considerable  reHefmblanco  to  tho  ptecediog  group  j  the  fina  are  entirely  Bupporlcd  tipon 
Boft  Tiy^t  ^^^  ^^^^  ^^  liiiglo  epine,  vMch  oocasionall j  occurs  in  aomd  of  Uio  Bus  of  the 
PhjBostoowtous  fidiee,  is  wanting  h^ne,  LOce  the  Phjsoatcitnatap  iheae  fisbcs  are  oIbo 
drdfiiMo  into  two  groups,  cliflraeteTiKed  by  the  presence  or  absence  of  tbe  yentral  fins ; 
fra.t  these  organs,  when  proeant,  are  always  placed  on  the  chest  or  throat,  and  supported 
by  the  aame  bony  arch  which  hear&  the  pectoml  fins. 

The^  ako  present  an  iztportant  difference  in  the  structure  of  the  air-bladdeT,  wbich, 
instead  of  cotDmnnicating  with  the  ossophagus  by  a  duet,  as  is  tho  case  in  the 
Fhjsostomata,  is  hero  completely  closed ;  and,  as  a  gonial  rule,  the  duot,  which 
exists  m  the  embryo,  has  entirely  disappeared,  ao  that  there  la  no  connection  between 
the  ontedor  part  of  the  air-bladder  and  the  msophagus.  The  inferior  pharyngeal  bones 
ore  always  separated, 

]MYl^ont« — The  Anacanthinn  constitute  four  families,  of  which  two  are  deadtute 
of  Tcntral  fins  {jip(Hia)f  whilst  the  others  haye  tbc&e  organs  placed  in  the  neighbourhood 
of  the  pectorals  {Sud&rachiatg^,  The  apodal  species  usually  agree  very  closely  with  the 
£^  not  only  in  the  absence  of  the  ventral,  and  fiorQctinies  of  the  pecteral  fina^  but  also 
in  the  general  form  of  the  body,  which  is  eloDgated,  and  often  serpentifonu  ;  they  may, 
however,  always  bo  distinguished  from  the  apodal  Physostomata  by  the  grt^ater  freedom 
of  Ui©  opercular  apparatus^  which  is  never  inclosed  in  a  thick  skin,  as  in  the  eels. 

The  first  family }  the  Ammodytid^y  is  further  distinguished  from  the  Eekby  the  form 
of  the  cawdal  fin,  which  is  well  developed,  distinct  from  the  dorsal  and  anal,  and  con* 
aiteably  forked  at  the  extremity.  The  skin  is  naked,  hut  of  a  beaiitiful  silvery  lustre  ; 
the  dorsal  fin  conunences  a  little  behind  the  head,  and  runs  nearly  to  the  root  of  the 
caudal  fin  ;  the  anal  fin  extends  about  a  third,  or  one  half,  the  length  of  the  body ;  and 
both  the  dorsal  and  anal  are  supported  upon  soft^  but  simple  rays. 

TEere  are  two  British  species,  which  are  much  used  by  the  fishcmien  as  baits  for 
other  fi^.  They  are  known  by  the  names  of  Sand^Utncu^  or  Sand-eels,  from  their  habit 
of  burying  theimselves  in  the  sand,  to  a  depth  of  six  or  seven  inches,  dmiug  tho  ©hb  of 
the  tide,  genjerally  selecting  for  this  purpose  those  parts  of  the  beach  which  are  left  dry 
at  low  water ;  it  is  in  this  position  that  they  are  generally  token  by  the  fishermen,  who 
rake  them  out  hy  means  of  iron  books  and  rakes.  The  largest  British  species  {Ammod^Ua 
T&hianitt)  n^nally  measures  about  a  Ibot  in  length ;  the  amaUer  one  {A.  kneea)  only 
five  or  six:  inches. 

In  the  Opkiiiidm  the  ed^like  form  makes  its  appearance  with  still  greater  distinct" 
ness :  as  in  the  Eels,  the  median  fins  are  continuous,  forming  a  border  round  the  hinder 
extremity  of  the  body  ;  tho  caudal  fin  is  rounded  or  pointodj  but  never  forked,  and  the 
pectoral  fins  are  sometimes  wanting*  The  body  is  sometimes  naked,  sometimes  covered 
witii  minute  seales  imbedded  in  the  skin  ;  the  anus  is  situated  sometimes  in  the  middle 
of  iJie  body,  sometimes  under  the  throat ;  and  the  air-bladder  is  always  present,  and 
quit©  deistitute  of  a  duct  These  are  generally  small  fishes^  inhabiting  only  the  sea ; 
several  species  ar©  found  in  the  Mediteiranean,  and  two  or  three  have  occuired  upon 
tliQ  British  ebaats. 

The  StthhrachiaU  Anacantblna,  or  thoso  with  ventral  fins  attached  to  the  breast  or 
throat,  include  two  families  of  fishes  which  are  of  the  greatest  importance  as  artidesof 
food — the  G^did^j  or  Cod  family,  and  the  FhumnMiid^y  or  Flat-fishea* 
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In  the  former  the  body  is  of  an  elongated  spindle-shape  (Fig.  5),  produced  behind 
into  a  long  tail ;  the  skin  is  usually  furnished  with  very  £{mall  soft  scales,  which  are 
entirely  inclosed  in  separate  sacs ;  the  median  fins  are  of  vary  large  tOEOy  and  Binally 
di-nded  into  several  portions ;  the  mouth  is  wide,  Aimished  with  nimien>us  small  teeth, 
and  the  margin  of  the  upper  jaw  is  entirely  formed  by  the  intermaxilliiry  bones*  The 
lower  {aw  is  frequently  furnished  with  a  single  oimu,  or  beard,  beneath  its  extzemity, 
and  the  nose  sometimes  bears  one  or  two  pairs  of  similar  aj^endages ;  the  yentaral  Seas, 
also,  ere  sometimes  reduced  to  a  single  ray,  so  as  to  acquire  the  appearanoe,  as  they  no 
doiibt  perform  the  office,  of  cirri ;  and  these  in  some  species  (such  ts  the  Foriced  Hake 
— Phyeis  fureatus— of  out  own  coasts)  are  of  considerable  length,  andgiye  off  abianch 
from  about  their  middle,  which  is  sometimes  longer  than  the  main  stalk. 

The  Gradidae  are  active  and  exceedingly  voracious  fishes,  feeding  indiserimixiately 
upon  almost  nil  the  smaller  aquatic  animsds.  Mr.  Taxrell  states,  that  *'  Mr.  Couch  has 
taken  thirty-five  crabs,  none  less  than  the  size  of  a  half-crown  piece,  tmm  the  stosnach 
of  one  Cod."  They  are  nearly  all  marine ;  their  flesh  is  exceedingly  firm  and  widl- 
flavourcd ;  and  as  many  of  the  species  occur  in  the  greatest  profusion,  their  importance, 
in  frimishing  an  abundant  supply  of  agreeable  and  nutritious  food  to  the  human  xaJcey 
is  almost  incalculable.  The  principal  species'  found  in  our  maiketa  are  th«  Cod 
(Morrhua  vulgaris),  the  Haddock  {M.  tegUfinua),  the  Whiting  {Merlangus  tuigaris)^  and 
the  Ling  {Lota  molva) ;  but  many  others  are  taken  on  various  parts  of  the  coast,  although 
they  rarely  find  their  way  to  London.  These  fishes  are  all  taken  by  hook  and  line, 
baited  with  common  Mollusca,  such  as  limpets,  whelks,  &c.,  or  with  pieces  offish.  F(»* 
the  deep-sea  fishing  very  long  lines  are  used ;  these  are  fixed  to  the  bottom  by  means 
of  a  small  anchor,  the  other  end  being  supported  by  a  buoy,  and  the  hooka  are  placed 
at  the  extremities  of  short  lines,  usually  about  six  feet  in  length,  attached  at  intervals 
to  the  main  line.  The  long  lines  are  usually  left  for  about  six  hours,  or  lor  a  whole  ^ 
tide,  when  they  are  taken  up  and  examined.  In  the  interval  the  fishermen  are  not  idle ; 
they  carry  on  the  work  of  destruction  by  means  of  hand-lines,  of  which  each  man 
manages  a  pair.  In  this  manner  an  immense  quantity  of  these  and  other  valuable  fiah  arc 
taken  at  almost  all  parts  of  the  British  coasts.  Mr.  Yarrell  states,  that  ^\from .  ftnir 
hundred  to  five  hundred  and  fifty  cod-fish  have  been  caught  on  the  banks  of  -New- 
foundland in  ten  or  eleven  hours  by  one  man,"  and  mentions  that  he  was  informed  by 
a  master  of  fishing-vessels  for  the  London  market,  ^^  that  eight  men,  fishing  imder  hk 
orders  off  the  Doggerbank,  in  twenty-five  fathoms  water,  have  taken  eighty  score  cod 
•in  one  day.'* 

Besides  the  consumption  in  a  fresh  state,  several  species  of  this  family  are  commonly 
preserved  by  drying,  either  with  or  without  salt ;  of  these,  the  moat  important  are 
Cod,  Haddock,  and  Ling. 

In  spite  of  tiie  enormoas  consumption  constantly  going  on,  the  numbers  of  these  fish 
do  not  appear  to  decrease;  and  this,  perhaps,  is  the  less  to  be  wondered  at,  when  we 
consider  that  the  roe  of  a  single  female  Cod  has  been  found  to  contain  no  fewer  tiian 
xiine  millions  of  ova.  Their  general  spawning  time  appears  to  bo  the  winter,  or  very 
early  in  the  spring  *,  they  are  full  of  roe,  and  in  their  greatest  pericction  dnzing  tbe 
early  winter  months. 

The  species  of  Gadidee  appear  to  be  principally  confined  to  the  seas  of  the  northern 
parts  of  the  world ;  the  common  Cod  is  distribated  from.  Icelaiid  \xi  the  coasts  of  Spain, 
without  entering  the  Mediterranean,  and  most  of  the  other  species  abound  especially  in 
northern  latitudes.    One  speeies,  the  Burbot  (ISia  iw^pwrsi),  oeaily  allied  to  liie  lang, 
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is  found  in  the  rivers  and  lakes  of  seyeral  countries  of  Europe  and  Asia.  It  is  of  an 
elongated  form,  and  presents  considerable  resemblance  to  the  Eel  in  its  habits,  from 
which  circumstance  it  is  called  the  Eelpout  in  some  places.  It  inhabits  a  few  English 
rivers,  but  is  not  generally  known,  although  its  flesh  is  said  to  be  most  excellent. 

i.  The  fiEunily  of  Fleuroneetidaj  or  Flatfish,  which  concludes  the  present  sub-order, 
conmsts  of  numerous  fishes,  which,  in  their  general  appearance,  are  remarkably  different 
from  those  of  the  preceding  groups,  and  indeed  from  all  other  fishes.  They  have  a 
broad,  flat  body,  margined  almost  throughout  by  long  dorsal  and  anal  fins ;  the  head  is 
singularly  twisted,  so  that  the  eyes  are  both  brought  to  one  side  of  the  body,  and  this, 
which  is  always  uppermost,  is  usually  of  a  dark  colour,  and  often  spotted,  whilst  the 
opposite  side  is  always 
white.  These  surfaces 
are  often  regarded  as  the 
'back  and  belly  of  t^e  fish, 
but  incoRectly ;  the  gill 
(menings  and  the  paired 
fins  being  situated  on  both 
stirfliees,  the  pectorals  a 
litde  behind  the  apertures 
of  the  gilU,  and  the  ven-  . 
trals  in  front  of  these  on 
Hieihioat{Pig.23).  The 

abdominal  cavity  is  very        <•-♦•"-*  ^^  '","'    /«,  ^  ,      -t 

small,  and  the  anus  opens 
imdsr  the  throat,  so  that,  as  remarked  by  Professor  Vogt,  the  whole  body  is  nothing 
but  an  exceedingly  compressed,  disc-like  tail.  The  mouth'  is  small,  and  armed  with 
small  teel2i,  and  in  most  species  the  skin  is  covered  with  ctenoid  scales. 

The  Flatfishes  swim  with  the  dork  aide  uppennoety  and  with  a  sort  of  imdulating 
motion  of  the  whole  body ;  they  generally  keep  close  to  the  bottom  of  the  water,  where 
they  feed  upon  small  fishes,  moUusca,  worms,  Crustacea,  &c.  Some  species  attain  a 
large  sixe ;  the  Holibut  (Higpofhasus  vtdgaris)  is  said  sometimes  to  weigh  as  much  as 
five  hundred  pounds ;  and  a  speezmen  measaring  '*  seven  feet  sis  inches  in  length,  three 
feet  siz  inches  in  breadth,  and  weig^iing  three  himdred  and  twenty  poimd%  was  taken 
pn  April,  1828)  off  the  Isle  of  Man,  and  sent  to  Edinburgh  market" — {YarreU),  The 
Tmrbot  [RhoMhus  maximus)^  which  is  regarded  as  the  finest  fish  of  this  family,  docs  not 
appear  to  reach  quite  such  gigantic  dimensions ;  the  largest  recorded  by  Mr.  YarreU 
weighed  one  hundred  and  ninety  pounds,  and  measured  six  feet  across. 

These  fish  are  caught  either  by  means  of  hooks  and  lines  or  by  the  trawl-net ;  the  for- 
mermetliodiBemployedduringthewarmermonthsof  theyear.  The  species  most  esteemed 
are  the  Turbot  and  tiie  Sole  {SoUa  vulgaris) ;  but  several  others,  although  infcilor  in 
the  quality  of  their  flesh,  are  of  great  importance,  as  they  are  .caught  in  such  numbers 
that  they  can  be  sold  at  a  very  cheap  rate.  Of  these  the  best  known  are  the  Plaice 
iflaUasa  vtdgari*,  Fig.  23),  the  Brill  {Bhombm  vulgarii),  and  the  Flounder  {FlatmaJUsus), 
AU  the  Plenronectidse  are  inhabitants  of  the  sea,  although  they  sometimes  ascend 
the' braekiBh -waters  of  tidal  rivers ;  and  the  Flounder  even  appears  capable  of  thriving 
in  perfectly  fresh  water.  They  fure  rather  voracioue  fishes;  and^  in  spite  of  their 
amgnlar  fenn,  are  often  very  active  in  their  habits.    Th(^  conclude  the  8ub-order 
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Sub-Obdeb  HL— Fhabtkgoonatha. 

Geneiml  Chazactezs. — ^This  sub-order  includes,  an  assemblage  of  fishes  which 
undoubtedly  present  a  yery  great  diversity  of  form,  and  in  which  we  not  only  meet 
with  species  in  which  all  -^e  fins  are  supported  upon  soft  rays,  but  also  with  others 
which  possess  spinous  rays  as  strong  and  well  developed  as  those  of  any  fishes 
bebnging  to  the  remaining  groups.  The  principal  character  which  serves  to  unite 
the  Pharyngognatha  is  derived  &om  the  structure  of  the  inferior  pharyngeal  bones, 
which,  in  all  the  fishes  of  this  sub-order,  are  completely  coalescent,  so  as  to  form 
a  single  bone,  which  is  usually  armed  with  teeth.  So  complete  is  the  union  in  most 
cases,  that  no  trace  of  the  original  separation  of  the  bones  can  be  discovered.  In  other 
respects,  it  must  be  confessed  that  the  fishes  referred  to  this  order  present  but  few 
characters  in  common ;  the  fins,  as  already  stated,  are  sometimes  entirely  composed  of 
soft  rays  {Malaeopterygiiy  Miiller),  sometimes  partially  spinous  {AeanthopUrygii,  Mitller) ; 
thfe  ventral  fins  are  sometimes  placed  on  the  belly,  sometimes  on  the  chest  or  throat,  and 
the  scales  are  cyloid  in  some  species,  ctenoid  in  others.  The  air-bladder  is  always 
completely  closed. 

DiTisions. — ^Professor  Hiiller  divides  the  Pharyngognatha  into  two  groups,  for 
which  ho  adopts  the  names  of  MalaeopterygU  and  Aeanthopterygii^  proposed  by  Cuvier 
for  his  primary  divisions  of  osseous  fishes.  The  former  group,  including  the  soft- 
finned  species,  contains  only  a  single  small  feunily,  the  Seomberesoddoy  so  called  from 
the  mingled  resemblance  which  the  fishes  composing  it  appear  to  bear  to  the  Scomberes, 
or  Mackerels,  and  the  Esoces,  or  Pikes.  They  are  usually  of  an  elongated  form,  and 
clothed  with  cycloid  scales.    The  dorsal  and  anal  fins  are  placed  far  back,  and  a  series 

of  small  fins  often  inter- 
venes between  these  and 
thecaudalfin;  the  ventral 
fins  are  placed  on  the  ab- 
domen, and  the  pectorals 
usually  removed  far  back, 
and  often  of  considerable 
size.  In  the  true  Flying- 
fishes  {Exoeattui),  which 
Fig.  lA.—Belone  vulgaris.  belong  to  this  family,  the 

pectoralfins  attain  a  great 
length,  and  possess  sufficient  force  to  serve  the  fishes  as  wings,  upon  which  these 
creatures  can  rise  from  the  water,  and  support  themselves  in  the  air  for  a  considerable 
space.  One  species  of  fiying  fish,  the  Exoeatua  exiliens^  inhabits  the  Mediterranean, 
and  has  been  found  dead  on  the  south  coast  of  England ;  a  second  smaller  species  is  found 
in  the  ocean,  especially  in  the  tropical  i>arts  of  the  world. 

The  fiying  fishes  exhibit  a  good  deal  of  the  form  of  the  Herring,  and,  like  it,  are 
covered  with  tolerably  large  scales ;  but  in  the  typical  species  of  the  family  the  body  is 
very  long,  and  the  texture  of  the  surface  resembles  that  of  the  Mackerel.  These  also 
present  the  conformation  of  the  jaws  which  has  led  to  their  comparison  with  the  Pike, 
and  even  to  their  being  included  amongst  the  Esocids  by  many  ichthyologista.  The 
jaws  are  much  produced,  forming  a  slender  snout,  not  unlike  that  of  the  Gangetic 
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Crocodile,  and  are  often  armed  with  strong  teeth.  In  the  genus  Semiramphus  the  lower 
jaw  only  it  produced  in  this  manner ;  hence  these  fishes  have  receiyed  the  name  of  the 
Umkr  Sufordjlth, 

The  fishes  of  this  family  inhabit  the  sea  exclusively ;  and  several  species  are  taken 
on  our  coasts,  where  they  are  commonly  known  by  the  names  of  Garfish,  Sea-pike,  Sea- 
needle,  -ftc.  The  commonest  species,  £elon$  nUgaria  (Fig.  24)  is  sometimes  called  the 
Maokerel-gnide,  from  its  generally  preceding  the  shoids  of  Mackerel  when  they  visit 
the  shallows  far  the  purpose  of  spawning ;  it  is  also  denominated  Green-bone  in  some 
places.  It,  and  its  allies,  are  but  little  esteemed  as  food,  although  they  may  occasionally 
he  seen  even  in  the  shops  of  the  London  fishmongers. 

The  Acanthopterygious,  or  spiny-finned  division  of  this  sub-order,  is  characterized 
by  the  possession  of  a  single  long  dorsal  fin,  of  which  the  anterior  portion  is  spinous, 
the  posterior  supported  only  on  soft  rays.  Near  the  extremity  of  each  of  the  spinous 
rays  there  is  usually  a  small  membranous  appendage ;  and  the  ventral  fins  are  generally 
placed  upon  the  breast  or  throat.  Most  of  them  are  handsome  fishes,  frequently  most 
beaatifiiUy  variegated  with  brilliant  colours ;  and  some  are  remarkable  for  the  eccen- 
tricity of  their  forms.    They  form  three  families. 

llie  C^ronUda  are  characterized  by  their  fieshy  lips,  and  by  their  interrupted  lateral 
line,  the  anterior  portion  of  which  terminates  about  the  middle  of  the  body,  whilst  the 
posterior  portion  commences  where  this  disappears,  but  at  some  distance  below  it.  The 
greater  part  of  the  dorsal  fin  is  spinous,  and  the  spines  are  usually  furnished  with 
membranous  appendages  *,  the  head  and  body  are  covered  with  ctenoid  scales ;  the  edge 
of  the  preoperculum  is  almost  always  smooth ;  the  inferior  pharyngeals  are  imited  by 
a  iDtnze ;  and  the  lamine  of  the  fourth  branchial  arch  are  of  equal  length.  The 
stomach  has  a  ooBcum,  but  the  pyloric  cceca  are  wanting. 

The  Ghromid»  generally  inhabit  the  fresh  waters  of  warm  climates.  One  small 
speciea  it  caught  in  great  quantities  in  the  Mediterranean ;  and  another,  which  inhabits 
^  Kile,  and  attains  a  length  of  two  feet,  is  regarded  as  one  of  the  best  fishes  to  be 
&and  in  Egypt. 

The  Pomaeentrida  resemble  the  Chromids  in  their  general  form,  and,  like  these,  are 
principally  found  in  hot  climates ;  but  they  are  exclusively  inhabitants  of  the  sea. 
They  have  the  ctenoid  scales  and  interrupted  lateral  line  of  the  fishes  of  the  preceding 
family,  but  are  destitute  of  the  fieshy  lips,  and  of  the  appendages  to  the  spiny  rays  of 
the  dorsal  fin.  The  inferior  pharyngeal  bones,  also,  are  completely  fused  together ;  the 
fourth  hranoh&l  arch  has  two  rows  of  unequal  laminsQ ;  and  the  preoperculum  is 
usually  toothed,  or  even  armed  with  spines.  The  stomach  is  furnished  with  a  coecum, 
and  the  intestines  with  pyloric  appendages. 

In  the  third  fieunily,  the  Zabrida,  the  fieshy  lips  again  make  their  appearance,  and 
tiie  body  is  clothed  with  large  cycloid  scales ;  the  lateral  line  is  uninterrupted.  The 
mouth  is  protnndble,  and  armed  with  formidable  teeth  in  the  jaws ;  the  palate  is 
unarmed,  but  the  lower  pharyngeal  bones,  which,  as  in  the  preceding  family,  are  com- 
pletely coalescent,  are  furnished  with  broad  grinders.  In  some  species  (such  as  those 
of  the  genus  Scarua),  the  jaws  are  formed  into  a  sort  of  beak,  which  is  covered  with  a 
modification  of  the  teeth,  giving  them  in  some  cases  a  very  closo  resemblance  to  the 
beak  of  a  parrot,  whence  some  of  these  fishes  are  denominated  Parrot-fishes.  The 
fourth  ^branchial  arch  has  only  a  single  series  of  laminae,  the  stomach  is  simple,  and  the 
pyloric  CGBca  are  wanting. 

The  Lahridae  are  distributed  in  the  seas  of  most  parts  of  the  world ;  they  are  gene- 
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nlly-  of  modoatt  rise,  <iii  a  stout  and  somewluiit  e^Aoq^resaed  f<RiH,  imd  m  many  instanced 
siftbined  with  the  most  l^eantihil  tcHaan,  Soum  df  ««ur  Britisk  species  scarcely  yield  in 
this  respect  to  those  of  the  tropical  seas.    They  are  known  by  difllsrent  names  on 

differentparts  <^  the  coast 

—-Wrasse,  Bock-fish,  &c. 

In  some  places  they  are 

ealled  Old  Wwes,  and  the 

iPrench  give  tiiem  a  simi- 

lar  name.    The  species 

here  figured,  -  the   Ztf- 

brut  maeulmiuSf  or  Ballan 

Wrasse  (Fig.  211),  is  k 

common  British  species, 

flUi>^^  '^l'  *       -  ••  which  attains  a  length  of 

*^u%  ¥*ti^u»it>¥sy  •li'^^iii*  •  '  !••  1  «!«  1.1 'ill  Vtf^f^    J*  abont    eighteen  inches, 

.  Fig.  25.^Labrua  maeulutuM.  ^^  ^^^  g^^^y  i^  ^^ 

eolonr;  being  sometimes 
bhie  or  green,  spotted  with  orange,  sometimes  entirely  of  different  shades  of  the  latter 
oolour.  One  of  the  most  beautiful  iq)ecies  is  the  Blue-stiiped  Ilrasse  (£.  variegtihu),  <tf 
wiiich  the  general  colour  is  orange,  bec(miing  reddish  on  the  back,  yellew  on  the  belly; 
the  sides  are  striped  with  blue ;  the  anterior  portion  of  the  dorsal  fin  is  blue,  ddged 
with  orange,  and  the  hinder  part  orange,  with  ^lue  spots.  The  remaining  fins  are 
orange,  with  blue  edges. 

.  The  La]»id»  generally  keep  amongst  rocks,  where  they  conceal  themself^  under 
the  seaweed,  and  feed  upon  the  crustaceous  animals  which  they  find  in  abundaoee  in 
such  situations.  Most  of  them  bite  very  readily,  and  are  often  captnied  by  baits 
intended  for  other  and  more  valuable  fish ;  for  the  Wrasses,  aUhongh  so  splendid  in 
their,  external  appearance,  are  regarded  as  but  indifferent  ibod.  When  caught,  they 
are  generally  cut  up  and  used  as  bait  for  other  fishes.  In  the  British  Seas  ihey  spawn 
in  'April,  and  the  young  are  often  to  be  seen  in  profusion  about  the  rocks  during  the 
summer.    Some  of  tiie  Mediterranean  species  are  said  to  spawn  twice  in  the  year. 

StJB-0B3>EK   IV. — ^ACAZnTHOPTERA. 

denezal  Ghaxaciers^ — ^This  sub-order  includes  those  of  the  Acanihopterygii,  or 
Spiny-finned  Fishes  of  Cuvier,  which  have  the  inferior  pharyngeal  bmies  distinotlj 
separated.  The  rays  of  the  first  dorsal  fin  are  always  eqsinous,  and  the  first  xays  (^ 
the  remaining  fins  (with  the  exception  of  the  caudal)  ere  often  of  the  same  structure. 
The  membranous  portion  of  the  first  dorsal  fin  is  sometimes  wholly  or  partially 
deficient,  when  the  spinous  rays  stand  £:eely  on  the  back,  and  constitute  formidable 
defensive  weapons.  The  ventral  fins  are  almost  always  situated  in  the  neighbourliood 
of  the  pectorals  on  the  breast  or  throat ;  the  bones  forming  the  upper  jaw  are  fi^e  and 
moveable,  and  the  air-bladder,  when  present,  is  completely  closed. 

Biwiaions. — ^The  number  of  fishes  belonging  to  this  sub-order,  which  may  be 
regarded  as  the  most  typical  of  the  class,  is  exceedingly  groal^  greater  perhaps  tiian 
in  any  other  of  the  equivalent  groups ;  the  families,  also,  as  might  be  expected,  arc 
rather  numerous,  and  present  a  considerable  diversity  of  structure. 

The  first  of  these  is  rendered  remarkable  by  the  form  assumed  by  the  heads  of  the 
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fiaiiM  eompodng  it,-— tbe  bonai  of  the  Akm  and  soma  of  those  of  tho  hoid  being  dntwn 
ont'faito  a  loa&gieh  tube,  at  the  extremity  of  which  is  the  opening  of  the  mouth,  which 
if  Tny  jonall,  and  composed  of  the  usual  maziliMy  iad  BMdilmltf  bones  (Fig.  26). 
Henee  the  names  of  Sea  Snipesi  ^rumpct  FidbM^  Bellowi  FUieSi  ftc,  implied  to  these 
animals;  and  tiie  loientifle  name  of  the  fanOy,  AuhiHrnUmf  alao  nibrt  to  tiM  mtne 
peeuUcrfty  of  stnietvie.  The  skin  k  aomatfniM  nakad^  iad  aoaeClBM  cMhtd  vtt 
smdU  ctenoid  aoales,  and  in  one  genua  (Ampkki/9d^  tiid  baok  il  oorand  iHih  large  «es!y 
platee. 

In  one  gonna  the  apiny  fin-rays  are  entirely  wanting,  and  the  Tcntral  fins  arc 
alwnys  ^daoed  npon  the 
beUy,  indioating  a  certain 
appcoaolk  to  the  Ph3rsoa- 
tooaa.  The  flist  donal 
fin  is  sometimes  repre- 
sented only  by  a.  aeries  of 
■nail  qnnesnnming  along 
tii0  back  of  the  animal, 
andtheaeoond  soft  dorsal 
is  flaced^fiff  back,  doae  to 
the  tail;  In   other  oaaea  Fif. S6.**-8eft Snipe (CSm(r/«ctM mo^o^x). 

(Fig.  26),  the  first  ray  of 

the  doraal  is  pcodnced  into  a  long  q)ine,  wliich  is  generally  placed  on  the  baok  of  the 
animal,  bnt  in  the  genus  Amphimfh,  already  referred  to,  this  spine  fonns  the  actual 
kindar  axtremity  of  the  animal,  prqjeoting  backwarda  in  the  aame  line  aa  the  axis  of  the 
body,  and  lutfing  the  aecond  dorai^  and  the  true  eaudal  fin  in  front  of  it,  on  the  lower 
srafiuieoftheflsh. 

l^fae  fiahes  are,  for  the  moat  part,  inhabitants  of  the  seas  of  warm  climates.  The 
species  figured  above,  the  CentrUeus  scolopaxj  is  found  in  the  Mediterranean,  the  moat 
northern  locality  regularly  inhabited  by  any  fish  of  this  family,  although  a  single 
specimen  haa  htm.  east  aahere  on  the  coast  of  Cornwall.  It  is  about  four  or  five 
inches  tag*  raddW  ta  tke  back  and  sides,  and  silvery  on  the  belly,  with  more  or  less 
of  ft  folte  tlige.  Ia  a&eaa,  ^rinmpally  inhabiting  the  eastern  seas,  the  body  is 
eliAtiieJi  tod  cyttAical;  one  «f  tkate,  tks  AtfalsWa  tabacaria,  attains  a  longlli  of 
three  Iset. 

The  second  family  of  spiny-finned  fishes,  the  TrtffUda,  or  OataphrueiOy  ia  chazao- 
teriz^  by  having  tiie  series  of  dermal  bones  which  occupy  the  lower  portion  of  the 
orbit  (the  infra-orbitals)  greatly  ei^panded  and  coalescent,  ferming  bony  plates  which 
eowr  the  cheeks  and  articulate  with  the  preoperculum.  The  head  is  also  usually  more 
or  leas  armed  with  spines  and  other  angular  prominences,  or  furnished  with  mem- 
branous appendages,  which  nbt  unfrequcntly  give  these  fishes  a  most  singular  appear^ 
aiicei  The  fina  are  generally  greatly  developed ;  the  dorsal  is  sometimes  separated  into 
two  Satinet  fins,  and  sometimes  forms  a  single  continuous  fin,  of  which  the  anterior 
portion  ia  spinous,  the  posterior  soft.  In  some  cases,  as  in  the  common  Sticklebacks 
{G^uteratisus)^  the  membranous  portion  of  the  first  or  spinous  dorsal  is  wanting^  and 
the  rays  form  a  more  or  less  numerous  aeries  of  acute  spines  on  the  back  of  the  fish. 
The  pectoral  fine  are  always  of  large  size,  sometimes  remarkably  developed,  as  in  the 
genTis  Daetyhpttri^  (Fig.  27),  where  they  attain  such  a  length  as  to  enable  the  animal 
to  aupport  itself  in  the  air  for  a  short  time.    Hence  these  fishes  are  commonly  known 
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ZEfyingfish ;  one  species  is  common  in  the  Meditezranean.     In  the  common  Gurnards 

{Trifla)f  which  we  so  often 
see  in  the  fishmongers'  shops^ 
the  pectoral  fins  are  also  of 
considerable  size,  and  the: 
three  first  rays  of  each  are- 
destitute  of  membrane,  and 
separated  from  the  rest  of 
the  fin,  so  as  to  form  cim  or 

tentacles.     The  ventral  fins 
Fig.27.-DactylopteraMediterraiiea.  ^  ^^^^  ^^  ^^^^  ^^  ^^ 

derate  size,  and  placed  on  the  breast  beneath  the  pectorals ;  in  the  Sticklebacks,  they 
are  replaced  by  a  single  strong  spine  on  each  side,  which  constitutes  a  powerful  offensiye 
weapon  for  these  pugnadotu  little  creatures. 

The  skin  is  rarely  naked,  usually  covered  with  small  ctenoid  scales.  In  the  Stickle- 
backs, and  some  other  genera,  the  scales  are  replaced  by  bony  plates  (Fig.  28).  The 
majority  of  these  fishes  are  inhabitants  of  the  sea ;  only  a  few  species  of  the  genera 
Gasterosteus,  or  Sticklebacks,  and  CoUusy  or  Bull-heads,  being  found  in  fresh  water. 
The  best  known  species  are  the  Gurnards  {Trigla),  of  which  several  species  are  taken 
round  the  British  coasts.  Of  these  the  commonest  is  the  Sapphirine  Gurnard  (T.  hirundo)^ 
which  may  often  be  seen  in  the  shops  with  its  broad  pectoral  fins  skewered  in  a  most 
ludicrous  manner  over  its  large  angular  head.  It  is  the  largest  of  the  British  species, 
occasionally  measuring  two  feet  in  length,  and  its  flesh  is  considered  to  be  very  good. 
The  Gurnards  generally  inhabit  deep  water,  from  which  they  are  taken  by  the  trawl 
net ;  they  may  also  be  caught  by  line  fishing.  The  Bull-heads  {Oottua),  of  which 
several  species  inhabit  the  European  seas,  and  one  of  which  is  found  commonly  in  our 
firesh  waters,  are  remarkable  for  the  large  size  of  their  heads,  whidi  are  frequently 
armed  with  spines  in  a 
most  formidable  manner. 
A  nearly  allied  species, 
the  Aspidophonis  europatua 
(Fig.  28),  is  completely 
covered  with  bony  plates. 
The  Sea  Scorpions  {Scor- 
paka)  and  some  allied 
genera,  perhaps  present 
the  most  singular  appear- 
ance of  any  fishes,  their  heads  being  not  only  aimed  with  spines  and  angular  projec- 
tions of  the  most  remarkable  form,  but  also  fr^uently  furnished  with  curious 
membranous  lobes  and  filaments. 

But  the  most  interesting  species  of  this  family,  as  regards  their  habits,  are 
the  Sticklebacks,  of  which  several  are  found  abimdantly  in  our  fresh  waters. 
They  are  small  fishes,  measuring  from  two  to  three  inches  in  length.  The  sides 
are  more  or  less  covered  with  bony  plates;  and  those  parts  of  the  skin  which 
are  not  thus  protected,  are  quite  free  from  scales.  These  little  creatures  present 
almost  the  only  known  instance  amongst  fishes  in  which  the  parents  take  any 
farther  care  of  their  of^ring  than  that  of  depositing  their  ova  in  a  suitable 
place,  the  young  fry  being  usually  left  to  shift  for  themselves  as  soon  as  they 


Fig.  28.— The  armed  Ball-head  {Aspidophorut  europana). 
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are  excludod.  The  Stioklebaok,  on  the  contrary,  seems  to  approach  the  birds  ia 
the  attentioii  'which  it  pays  to  the  protection  of  its  young  from  danger.  About 
the  time  of  OTiposition,  the  male  takes  possession  of  some  particular  spot  in  the 
pond  whioh  he  inhabits,  and  this  he  defends  with  the  greatest  pertinacity,  attack- 
ing all  intruders  on  his  domain  with  great  fiiry,  and  endeayouring  to  wound  them 
with  the  central  spines.  According  to  an  observer  quoted  by  Mr.  Yarrell,  ho  even 
sometimes  succeeds  in  ripping  up  and  destroying  his  opponent  by  means  of  these 
formidable  weapons.  The  object  of  all  this  exertion  soon  becomes  apparent ;  the  fish 
begins  to  collect  small  fragments  of  vegetable  matter,  with  which  he  forms  a  sort  of 
nest.  In  this  the  female  deposits  her  spawn,  and  it  seems  not  improbable  that  during 
the  operation  of  nest-building,  the  male  fish  endues  the  materials  of  his  nest  with  the 
mUt,  as  he  is  observed  to  pass  frequently  over  the  nest  whilst  in  progress,  apparently 
exuding  a  glutinous  matter  at  each  time  of  his  so  doing.  Be  this  as  it  may,  after  the 
deposition,  of  the  ova,  the  male  still  keeps  watch  over  his  treasure,  attacking  all 
intruders  with  the  same  ferocity  as  before.  Nor  does  his  care  cease  when  the  young  fry 
are  evolved :  he  stiU  continues  to  watch,  and  carries  back  any  incautious  straggler  to 
the  security  of  the  nest.  It  is  very  singular  that  in  every  case  it  is  the  male  that  takes 
upon  himself  all  the  duties  of  nidification.* 

The  Oattero8teu8  ^^maeJUa,  or  Fifteen-spined  Stickleback,  a  marine  species  which  is 
not  uncommon  round  our  coasts,  also  forms  a  nest  for  its  ova.  The  common  Stickle- 
back {O,  trachuru9)j  which  has  three  spines  on  the  back,  and  bony  plates  along  the 
whole  length  of  its  sides,  is  found  both  in  salt  and  fresh  water.  It  is  found  in  the 
dovish  streams  and  pools  of  the  Lincolnshire  fens  in  such  vast  quantities  that  it  is 
oecadonaUy  employed  as  manure ;  and  Pennant  tells  us  that  at  Spalding,  in  that  county, 
a  man  has  been  known  to  make  as  much  as  four  shillings  a  day  by  selling  Sticklebacks 
at  a  halfpenny  a  bushel. 

The  vast  &mily  of  the  Perches,  or  Fereiday  of  which  the  common  Perch  may  be 
taken  as  the  type,  is  distinguished 
from  the  preceding  by  the  free* 

dom  and  small  sise  of  the  infra- 
orbital bones  in   the   fishes  of 

whidi    it    is    composed.      The 

moutii  is  large,  and  the  jaws, 

vomer,   and  palatine  bones  are 

armed  with  numerous  small  teeth, 

amongst   which    a   few  longer 

fimgs   are   often  present.     The 

head  is  generally  free  from  those 

angles  and  spines  which  give  so 

many  of  the  C«taph«d»  eudi  -      Kg.  J9.-Pri.canth«.i.poi;"il, 

a  remarkable  appearance,  but  the 

edges  of  the  opercula  and  preopercula  are  usually  toothed  or  even  armed  with  spines ; 

and  if  either  of  these  bones  be  smooth  at  the  margin  the  other  is  always  toothed.  The  fins 

are  well-developed ;  the  dorsal  fin  is  sometimes  continuous  (Fig.  29),  sometimes  divided 

into  two  parts ;  the  ventrals  are  placed  either  on  the  breast  or  throat.  The  skin  is  clothed 

•  Very  inteicstSng  aceoimts  of  the  habits  of  the  Sticklebaek  daring  the  breeding  season,  by  Mr. 
Hanooek  and  Mr.  Warrington,  will  be  foond  in  <*  The  Annals  of  Natural  History,"  for  October,  1852. 
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with  ctenoid  scales,  the  free  surfiue  of  which  is  often  heset  witii  spiny  preoenee.  The 
branchiostegoQS  rays  are  generally  se^en  in  number,  sometimes  moi«,  but  Tery  lu^ 
fewer. 

The  Pereidffi  are  generally  handsome  fidiee,  often  of  considerable  sise  and  of  bcautiftil 
colours.  They  abound  in  the  seas  of  all  parts  of  the  world ;  and  some  ipeoies  also,  like 
the  common  Perch,  are  inhabitants  of  fresh  water.  The  Perch  {PereuJIwfiatiliaj  Figs. 
11  and  22),  which  is  the  best  known  species  of  the  family,  is  a  very  common  denizen 
of  almost  every  piece  of  dear  ftesh  water.  It  is  one  of  the  beet  and  handsomest  of  our 
fresh- water  fishes.  Its  body  is  broad  and  compressed ;  the  back  has  two  dorsal  fins,  of 
which  the  anterior  is  supported  upon  stiff,  sharp,  spinous  rays,  which  are  said  to  serve 
as  a  defence  even  against  the  Toracity  of  the  Pike.  The  colour  of  the  upper  part  of 
the  body  is  greenish-brown,  gradually  passing  to  a  golden  yellowish-white  on  the 
bcUy ;  and  the  sides  are  adorned  with  from  fire  to  seven  broad  blackish  bands ;  the 
dorral  and  pectoral  fins  are  brownish,  and  the  ventral,  anal,  and  caudal  fins  of  a  bright 
vermilion  colour,  which  adds  greatly  to  the  tiveliness  of  the  fish's  appearance.  TbB 
Perch  does  not  usually  attain  a  large  size,  one  of  three  or  four  pounds  being  oonsidereda 
heavy  fish ;  but  a  few  instances  of  the  capture  of  Perch  twice  this  weight  are  on  raoofd, 
and  Pennant  mentions  his  having  heard  of  a  specimen,  taken  in  the  Serpentine,  which 
weighed  nine  pounds.  As  the  Perch  bites  fredy,  it  is  much  sought  after,  especially  by 
young  anglers ;  and  its  flesh  when  taken  is  exceedingly  good.  Like  the  other  species 
of  the  family,  it  is  an  exceedingly  voracious  fish,  feeding  indiscriminately  upon  any 
animal  it  can  master,  especially  worms,  insects,  and  small  fishes.  It  is  T«ry 
tenacious  of  life,  and  will  live  for  a  considerable  lime  out  of  the  water.  Mr.  Yarrdl 
states  that  in  Oatholio  countries  it  is  a  common  practice  to  bring  the  Perch  to  market 
alive,  when,  if  not  sold,  they  are  returned  to  the  ponds  from  which  they  were  taken,  to 
remain  there  until  they  are  again  wanted.  Another  fresh  water  species,  the  Sander 
{Luoioperea  sandra)^  is  common  in  Germany  and  the  east  of  Europe.  It  is  of  a  much 
more  elongated  form  than  the  Perch,  and  attains  a  length  of  three  or  four  feet ;  its  fleah 
is  considered  excellent.  A  small  species,  nearly  resembling  the  Perch  in  its  general 
form,  but  having  a  continuous  dorsal  fin,  is  found  in  almost  all  the  rivers  of  this 
country.  This  is  ih»  Snfie  {AmrinM  mUgaris) ;  it  rarely  exoeeds  seven  or  eight  inches 
in  IcngAi'lHit  its  HeA.  is  said  to  be  Tery  good. 

Of  Am  Biirine  ipeotea  veiy  ftw  im  fyaaA  in  the  British  seas.  The  best  known  of 
these  18  the  BtM»  {Labrax  hipm),  sometfanes  ealled  the  Sea  Perch,  which  is  found  in 
considesahfe  abundance  round  the  aotithem  coasts  of  our  islaskU.  It  is  usually  from 
twelve  to  ci|^teen  inehcs  in  length,  but  it  is  said  occasionally  to  attain  a  much  larger 
size.  It  is  lAffdy  esteemed  as  an  article  of  food.  The  Bass  is  exceedingly  abundant 
in  the  Mcdrtenvnean,  which  is  also  inhabited  by  several  other  fishes  of  this  family, 
some  of  them  of  large  size. 

Vfe  have  separated  from  the  Pcrcidse  of  Professor  Miillor  the  three  fallowing  small 
families,  as  they  appear  to  possess  characters  of  sufficient  value  to  justify  sueh  a 
proceeding. 

The  TfwkinitUtf  koofwn  in  England  as  the  Weeverty  have  two  dorsal  fins,  of  whioh 
the  anterkn:  is  small  but  very  strongly  spinous ;  the  ventral  fins  are  situated  in  front  of 
the  pectorals  on  the  throat;  and  instead  of  the  rough  ctenoid  scales  of  the  true  Perches, 
the  skin  is  covered  with  smooth  cycloid  scales.  They  are  generally  of  an  elongated 
form,  with  a  broad  head,  on  which  the  eyes  are  placed  in  such  a  manner  as  to  look- more 
or  less  upwards';  in  fact  one  genus  has  received  the  name  of  Uranoseopus,  or  Star- 
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guer,  tmm  tiiii  dnminstmiMe.  The  teooild  ^onal  and  anal  fins  are  of  nearly  equal 
length,  and  ooenpy  the  greater  pBoct  of  the  upper  and  lower  lurfaoee  of  the  hody ;  the 
«Biia']«  throtm  Tory  fiur  forwards.    They  hare  no  air-bladder. 

The  Btrang  ^Saea  whh  which  the  fiiit  dorsal  fin  and  tho  opennila  of  these  fishes 
«m  armed,  enable  them  to  infliot  severe  wounds  upon  those  irho  handle  them 
iaoantioQsly,  asd  the  eilbots  of  theee  wounds  are  so  exceedingly  painful,  that  there 
k  a  general  Mief  amongst  the  fishennGn  that  the  speoies  possess  some  yenomous 
property.  Two  ipeoieB  are  found  in  the  British  seas,  tho  largest  of  which,  the 
JWMMwMi  dram^  attains  a  length  of  twelve  or  eighteen  inches.  They  appear  to  prefer 
deep  water,  and  are  very  voracious  in  their  habits.  They  live  for  a  conisiderable  time 
after  being  taken  out  of  the  water ;  and  the  flesh,  at  least  that  of  the  larger  species,  is 
highly  eateemed. 

A  aaeond  small  family,  whioh  is  still  included  with  tho  PcroideB  by  many  authors, 
is  composed  of  the  Mullets  (Jfullida).  They  agree  with  tho  Perches  in  tho  position  of 
their  Jlns ;  butthe  opereular  bones  aro  entirely  unarmed,  and  the  branohiottegal  mem- 
hnme  haa  only  taar  rays.  The  scales  are  very  large,  and  readily  fkll  off ;  their  hinder 
aazginB  have  soaveely  any  indioatkme  of  the  ctenoid  structure.  In  most  of  the  species 
(he  ander  jaw  is  fitmishod  with  oiiri. 

A  well-known  example  of  this  group  is  the  common  fied  Mullet  {MuUtu  mrmuUtku), 
#hfeh  ;ia  often  taken  in  considerable  plenty  off  the  British  coasts.  The  Mullet, 
sKhongh  comparatively  a  small  flsh,  is  in  high  esteem ;  its  flesh  is  white,  Ann,  well- 
flafotred,  and  easy  of  digestion.  Amongst  the  epicures  of  ancient  Bome  its  reputation 
flood  very  high,  and  laige  aums  were  often  paid  by  them  for  particularly  fine  fiish. 
Tkoil  a  Mallet  of  six  pounds  is  aaid  to  havo  produced  a  sum  equal  to  £48  sterling,  and 
a  larger  one  as  mnoh  as  £64 ;  whilst  no  less  than  £240  were  given  for  three  large 
Mullets,  whi<di  were  procured  on  the  same  occasion,  for  a  repast  of  more  than  usual 
magnificence-— ( TarreU).  The  Bomans  also  kept  Mullets  in  glass  vases;  but  these 
appear  to  have  been  specimens  of  the  smaller  species,  the  MttUua  harbatut  (Fig.  14), 
whieh  is  of  a  still  more  beautifiil  oolour  than  the  common  Mullet  of  our  shops.  Bo^ 
i^eeiea  are  abundant  m  the  Mediterranean,  and  occur  also  in  the  British  seas,  although 
here  the  M.  harbaius  is  far  from  being  common. 

The  third  of  tiieee  gtoups,  which  were  referred  by  Miillcr  and  Cuvier  to  the  Perches, 
ia  the  fiunily  of  BphyrmvUts,  of  which  a  few  species  aro  found  in  the  Mediterranean, 
altiumgh  tiie  greatn*  number  live  in  the  seas  of  tropical  climates.  The  fishes  of  this 
fiunlly  are  of  an  elongated  form,  somewhat  rescm/bling  the  Pikes  {Eweidm)^  with  which 
linnaras  placed  thoee  ^edee  with  which  he  was  acquainted ;  in  the  form  of  the 
head  and  jaws,  and  the  formidable  nature  of  the  teeth,  they  also  somewhat  remind 
one  of  those  soft-^boned  fishes.  They  are,  however,  furnished  with  two  dorsal  fins, 
separated  by  a  con^derablo  interval,  of  which  the  anterior  is  strongly  spinous;  and 
the  air-bladder  is  completely  closed.  They  diffn*  from  the  Pcrcidee  in  having  the 
ventral  fins  placed  en  the  belly,  at  a  considerable  distance  behind  the  pectorals, 
the  mar^ns  of  the  opcrcula  and  preopercula  perfectly  smooth,  and  the  scales, 
whieh  -ooVMT  not  only  the  body  but  also  the  sides  of  the  head,  of  the  description 
called  cycloid. 

The  Sphyraenidss  are  all  exceedingly  predaceous  fishes,  and  some  of  them  attain  a 
oottsiderable  sise.  The  best  known  species,  the  Sphyrmna  vtUffaris,  which  appears  to  be 
tolerably  o(»nmon  in  the  Mediterranean,  often  measures  as  much  as  three  feet  in  length, 
and  is  a  handsome,  silvery  fish,  with  a  bronzed  or  bluish  back.    It  is  said  that  the  fluid. 
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called  *<  essence  d'orient,"  used  in  the  manufacture  of  artificial  peark,  is  prepared  from 
the  scales  of  this  fish,  together  with  the  minute  silvery  particles  of  its  air^Uadder.  A 
species  inhabiting  the  seas  of  tropical  America,  the  S.  BarraotuUtj  grows  to  a  much 
larger  size,  and  is  almost  as  much  dreaded  as  the  shark  by  the  inhabitants  of  those 
countries.  Its  flesh  is  said  to  be  exceedingly  good,  and  not  unlike  that  of  the  pike ; 
it  is  eaten  both  salted  and  fresh.  At  certain  times,  however,  it  is  found  to  be  unwhole- 
some ;  and  this  quality  is  said  to  be  derived  from  its  feeding  at  those  periods  upon  the 
fruit  of  the  manchincel-tree,  although  this  appears  to  be  exceedingly  improbable*  The 
symptoms  produced  by  eating  it  when  thus  out  of  condition  are  sickness,  nausea," 
and  violent  pains  in  the  joints ;  the  latter  are  said  to  have  lasted  for  five-and-twenty 
years,  accompanied  by  a  loss  of  hair  and  of  the  nails.  It  is  asserted  that  the  poisonous 
individuals  may  be  recognised  by  the  bitterness  of  the  liver,  and  by  the  flowing  of  a 
white  fluid  from  them  when  cut ;  when  salted,  they  are  said  to  lose  their  ijijurious 
properties. 

The  Scianida  are  also  nearly  allied  to  the  Perches,  with  which  they  agree  in  the 
arrangement  of  their  fins,  and  in  having  the  opercula  and  preopercula  dentated ;  -but 
the  vomer  and  palatine, bones,  which  in  the  Percid»  are  always  armed  with  teeth,  are 
toothless  in  these  fishes.  Some  of  the  bones  of  the  head  are  inflated  and  cavernous^ 
giving  a  more  or  less  convex  appearance  to  the  forehead ;  the  mouth  is  large,  and  the 
jaws  are  usually  armed  with  powerful  fangs,  interspersed  amongst  the  smaller  teeth* 
The  body  is  always  covered  with  ctenoid  scales,  which,  as  in  the  Sphjrrsenidas,  fre* 
quently  extend  over  the  head.  The  air-bladder  is  of  very  singular  construction ;  it  is 
completely  dosed,  and  fumiahed  with  numerous  coecal  appendages,  which  are  often 
branched,  and  sometimes  surround  it  in  such  a  manner  as  to  give  it  the  appearance  of  a 
fringed  betg.  This  peculiar  form  of  the  air-bladdier  is  very  striking  in  the  Maigre 
{Sciana  aqttUm)^  as  figured  by  Cuvier  and  Valenciennes,  and  by  Mr.  Tarrell. 

The  Scisendioe  are  large  and  powerful  rapacious  fishes.  The  species  just  refened 
to  is  common  in  the  Mediterranean,  and  occurs  occasionally  on  our  own  coasts,  where 
specimens  upwards  of  five  feet  in  length  have  been  taken.  In  the  Mediterranean,  it 
citen  grows  to  six  feet.  Its  flesh  is  considered  pretty  good,  and  was  iu  great  repute 
with  the  Roman  epicures. 

The  Maigres  swim  in  small  shoals,  uttering  a  peculiar  grunting  noise,  which  is 
said  to  be  audible  even  when  the  fishes  are  at  a  considerable  depth.  When  taken, 
their  strength  often  renders  their  struggles  very  inconvenient  in  the  boats,  as  they  are 
said  to  be  capable  of  knocking  over  their  captors.  To  avoid  such  a  disagreeable 
iatenuption  to  their  labours,  the  fishermen  usually  knock  them  on  the  head  as 
aoon  as  they  are  got  into  the  boat.  The  bones  of  the  ear  in  the  Scisenidse  are 
usuaUy  larger  than  in  most  other  fishes,  and,  in  former  days,  extraordinary  pro- 
perties were  attributed  to  them ;  they  were  said  to  prevent  and  ^cure  the  colic, 
and  for  this  reason  were  often  honoured  with  a  gold  setting,  and  suspended  from 
the  neck.  It  was  necessary,  however,  that  the  colie^^tMSy  as  it  was  called,  should 
have  been  presented  to  the  wearer,  otherwise  it  was  of  no  efficacy.  Numerous 
species  of  this  £unily  inhabit  the  seas  of  the  warmer  regions,  and  many  of  them 
furnish  excellent  food. 

The  Sp€tri€UBy  in  their  general  form,  and  in  their  toothless  palates,  present  a  great 
similarity  to  the  fishes  of  the  preceding  family ;  but  the  bones  of  their  opercula  are  not 
toothed  or  spinous,  and  the  forehead  does  not  exhibit  the  inflated  aj^>earance  charao- 
teristic  of  the  Seumidm.    The  ctenoid  structure  of  the  scales  is  very  indistinct  in  tl*!*! 
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funily ;  the  scales,  as  in  the  preceding  fiamily,  cover  the  sides  of  tlie  head,  hut  never 
extend  over  any  portion  of  the  fins.  The  hody  is  usually  hroad  and  much  compressed, 
with  a  single  long  dorsal  fin,  of  which  the  anterior  portion  is  supported  upon  strong 
spinous  rays ;  the  ventral  fins  are  placed  on  the  hreast  under  the  pectorals.  The  teeth 
•re  sometimes  in  the  form  of  acute  fangs,  of  which  some  arc  often  of  considcrahle  size, 
whilst  in  other  species  they  are  broad  and  rounded,  constituting  a  powerful  grinding 
i^iparatns,  with  which  the  fishes  thus  provided  crush  the  hard  shells  of  the  Mollusca, 
on  which  they  principally  feed. 

The  Sparidffi  are  all  inhabitants  of  the  sea,  and  most  of  them  are  found  in  warm 
climates,  although  the  Mediterranean  possesses  several  species ;  and  a  few  are  not 
unknown  on  our  own  coasts.  They  are  divisible  into  two  groups,  which,  in  fact,  were 
regarded  as  distinct  fiimilies  by  Cuvier.  In  one  of  these  groups  (the  Manidea)^  the 
mouth  is  protrusible,  the  pedicles  of  the  intermaxillary  bones  being  very  long,  so  as  to 
give  the  upper  jaw  a  considerable  power  of  motion.  Some  species  are  very  abundant  in 
the  Mediterranean ;  but  their  flesh  is  very  little  esteemed.  A  West  Indian  species 
(OWtm  rhombetiB)  is  said  occasionally  to  find  its  way  to  the  coast  of  Cornwall,  accom- 
ptnying  pieces  of  wood  covered  wiUi  barnacles,  which  are  conveyed  across  the  ocean 
hytiie  currents* 

In  the  other  group  (the  true  8parid$$)y  the  upper  jaw  is  firmly  attached  to  the 
head,  and  not  protrusible ; 
of  these,  several  species  *^  4 
are  occasionally  taken  off 
the  British  coasts.  Some 
of  them  attain  a  length 
of  upwards  of  two  feet ; 
and  several  are  highly 
prized  as  food  in  the 
countries  bordering  the 
Mediterranean,  where 
they  occur  in  great  abun- 
dance.   They  appear  to 

be  voracious  fishes,  feed-  ^ig^  so.-Pagrus  vulgaris. 

ing  on  MoUnsca,  Crus- 
tacea, and  small  fishes ;  but  some  of  them  vary  this  diet  by  devouring  sea- weeds, 
which  they  tear  from  the  rocks. 

The  great  family  of  the  Chatodontida  is  distinguished  from  the  preceding  groups 
by  the  exceedingly  compressed  form  of  the  body,  and  by  the  singular  manner  in  which 
the  soft  parts  of  the  perpendicular  fins  are  clothed  with  scales,  ofben  to  such  an  extent 
that  the  boundary  between  the  body  and  fin  is  quite  undiscoverable  (Fig.  31).  The 
fishes  of  this  frmily  are  generally  of  a  discoid  form,  like  many  of  the  common  flat 
fishes,  but  the  eyes  are  placed  on  each  side  of  the  head,  both  sides'of  the  body  are  similarly 
(xdonred,  and  the  fishes  swim  upright  in  the  water.  The  mouth  is  ususlly  small,  and 
fozniahed  with  bristle-like  teeth ;  in  a  few  species  it  is  larger,  and  armed  with  cutting 
^toeth,  or  fiuigs.  The  whole  body,  including  the  sides  of  the  head,  and  the  base  of  the 
aiedian  fins,  are  covered  with  ctenoid  scales ;  the  dorsal  fin  is  single,  with  a  few, 

I  usually  short,  spinous  rays  at  its  anterior  part;  the  first  soft  rays  of  the  dorsal  and 
Miail  .fins  azBSOinetimes  prodnoed  into  l<mg  filaments,  or  the  fins  themselves  are  very 
long^  and  pointed  anteriorly,  gradually  decreasing  in  depth  towards  the  hinder  ^«xt  ^i 
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the  body,  so  that  the  whole  fish  assumes  the  form  of  a  crescent,  with  the  tail  projecting 
from  the  centre  of  the  concavity.    The  ventral  fins  are  placed  under  the  pectorsds. 
The  ChsetodontidsB  are  generally  of  small  or  moderate  size,  and  most  of  them  are 

inhabitants  of  the  tropical  seas. 
They  are  remarkable  for  the 
exceeding  magnificent  colonrs 
with  which  they  are  generally 
adorned,  and  which  are  ren- 
dered still  more  pleasing  to  the 
eye  by  the  broad  Uack  bands 
which,  in  most  cases,  traverse 
the  body  from  the  dorsal  to  the 
ventral  margin.  One  of  these 
bands  generally  passes  down 
the  region  of  the  eye. 

The  flesh  of  these  fishes  is 
said  to  be  exceedingly  delicate 
and  well  flavoured*  Only  a 
single  Species  (the  £rama  £au) 
inhabits  the  British  seas,  where 
it  is  by  no  means  common, 
althoi^inthe  Mediterranean 
it  occurs  in  great  abundance. 
It  is  said  occasionally  to  mea« 
sure  twofeetsixinchesin  length ; 
but  the  largest  specimen  seen 
by  Mr.  Yarrcll  did  not  exceed 
sixteen  inches.  Its  flesh  is 
highly  esteemed.  A  singular 
species,  the  Chelmon  rostratusj 
inhabiting   the  Chinese,  seas, 


Fig.  31.— Heniochus  monocerus. 


has  the  jaws  very  much  prolonged,  forming  a  sort  of  beak,,  but  so  inclosed  in  the 
skin  that  only  a  small  opening  is  left  at  its  extremity  for  the  mouth.  This  fish  is 
said  to  exhibit  a  very  curious  instinct ;  it  projects  a  drop  of  water  fix>m  its  mouth  at 
any  insect  that  it  perceives  within  reach  of  such  a  mis^Ue,  so  as  to  bring  it  down  into 
the  water,  where,  of  course,  it  falk  an  eli^  prey  to  its  dexterous  assailant.  The 
Chinese  keep  these  fishes  in  basins,  and  amuse  themsdves  by  watching  their  eSEbtU 
to  bring  down  a  fly  suspended  over  them  by  a  thread.  A  Javanese  species,  the 
T&xotes  jaetdatory  which  has  a  wide  moul^,  with  the  lower  jaw  considerably  pro- 
longed, exhibits  the  same  singular  instinct ;  it  k  said  to  throw  the  water  to  a  height 
of  Uiree  or  four  feet,  and  rarely  to  miss  its  aim. 

The  family  TeuthidcBy  iadudes  a  small  ntunber  of  fi^es,  which  are  aH  inhabitants 
of  the  seas  of  hot  climates,  and  which  are  remarkable  for  having  the  sides  of  the  tail 
armed  either  with  several  sharp  prickles,  or  with  a  large  curved  spine  (Fig.  32).  They 
are  of  a  broad  compressed  form,  with  a  single  dorsal  fin,'  in  front  of  which  there  is 
often  a  free  spine.  The  body  is  cove^  with  ctenoid  scales,  which,  however,  do  not 
extend  over  any  part  of  the  fins ;  and  the  jawfT  are  furnished  with  a  sin§^  series  of 
cutting  teeth. 


THE   &UK0EO3f-F18H— THE  MACJiKRELS. 


47 


Fl^.S^.^AGUtbnnu  pblebotomtu* 


The  Teutlildffl  uan  bc^rbivaroua  fltthca,  feoding  xj^on.  aca-w^eds*  The  ipecies  with 
Bpinoua  taUa,  if  incautioualy  handlod,  infliiit  acvcro  isromick  upon  their  captota;  ondthe 
commaa   JWest     Indium 

rur§us)  ha^  received  tbo 
BBHie  of  the  ^jfiyf^  £fom 
iMm  cifCitiQfitaaoe^ 

Tlie  next  fotir  £mij- 
Um  were  included  bf 
Cuvier  in  a  fiUiglc  gtoup. 
'Ik^j  arc  ft]l  coiDpDicd  of 
actLTe  Jifihea,  with  powcr- 
liil  flag  and  sziKtoth  hodi^i^ 
TWoaJly  coveiied  with  wnttll 
wales,  wliich  aro  t^ftca 
c^mcealed  in  the  ^kiii  \  tho 
flfp^rcTilft  are  unarmed*    The  pjlorio  ccc^ca  nre  numeroua. 

In  the  great  iktnily  of  the  8eo)j$hendtt,  or  Mackercla^  msnj  of  vlkich  rtq  of  iuch  great 
imitortsnce  aa  food,  the  akin  is  sotnetlmea  quit{)  naked,  tometiiiies  more  or  Idss  dolhed 
with  cycloid  scales,  and  tile  toil,  wMcb  is  dciidcr  and  furnished  with  a  powciful^ 
usually  &rked  fin,  ie  almost  always  mnrkcd  with  scalj  ridges.  Tho  fiehea  of  thi^ 
iknulj  baTe  sometini^^  ont^  sotuetioiGs  twa  dor^  fina ;  in  eome  ca^s  tha  Bpinous  raya 
ftf  the  Arat  dorool  W3  verj  ahort  and  destit  ute  of  memhrane ;  in  olbera  tbo  fin  is  weU- 
davebped,  and  tha  raya  are  fumiahed  witb  long  fikment&ua  appendages  (I'ig*  S3).  Tho  . 
diDfsal  and  the  anal  also  ox^iibit  a  considerable  dirersitj  of  etnicturo ;  the 

apinoua  portion  of  tho  anal  fin 
19  frequently  S©pflWltt^d  from 
thfi  noft  part  i  and  the  lattor, 
both  in  tho  anal  and  eccond 
doTBiil,  may  either  foi*m  an  en- 
tire fin,  or  give  rise  to  a  series 
of  email  tinSf  running  along  the 
upper  and  lower  aurllices  of  thu 
tail,  a  Btruetiire  whiiibig  roadiljr 
ioen  in  the  ocnninnn  iraekercl. 
The  teeth  are  generally  ^^on* 
fini?d  to  tho  jawsj  thaj  are 
almost  always  aeute,  and  often 
ol  large  &iso. 

The  Mim  of  thia  family 
are  ail  marine^    and    usually 
pradaoeous  in  theij  habLta.   In 
the  form  of  thdr  bodies  they 
F%.  33,— Blcphaiis,  present     two    distinot     types 

which  ang^t  perbape  be  t^gardcd  a^  anfi  cisnt  for  tbieir  division  into  two  fiunitiefl  >  In  onei 
fji0  Eamdetj  the  body  ia  abort,  broad  and  eompreased^  presenting  a  good  deal  of 
r^semMjuiG^  in  fbnn  to  the  Cha^todontidoe,  witb  whioh  these  fiish^  aXto  a^e  in  ihe 
consideraible  development  of  tbo  perpendicular  fins,  wbiqh  ar©  often  furaished  with 
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Tig,  34.— The  Doree  {Zew  Faber), 


.filamentous  processes  (Fig.  33).    The  mouth  is  usually  protrusible,  and  the  teeth  small 
and  weak. 

Of  this  group  the  commonest  species  is  the  Doree,  or  John  Dory  {Zsus  Faber,  Fig. 
34),  which  is  taken  abundantly  on  our  southern  coasts,  and  which  was  regarded  by  the 

epicure  Quin  as  such  a  delicacy, 
that  it  was  worth  the  trouble  of 
a  journey  firomBath  to  Plymouth, 
and  back  again,  in  order  to  eat 
Doreo  boiled  in  sea- water.  The 
origin  of  the  English  name  of 
this  fish  has  frequently  exercised 
the  ingenuity  of  zoological  ety- 
mologists ;  but  the  most  rational 
derivation  appears  to  be  from  the 
French  doree,  or  jaune  dorh, 
which  refers  to  the  golden  yellow 
colour  of  the  fish  when  fi^. 
Roman  Catholic  legends  point  to 
it  as  the  fish  from  which  St  Peter 
took  the  tribute -money;  the 
black  marks  on  its  sides  being 
ascribed  to  the  pressure  of  the  Apostle's  fingers.  Hence  it  is  known  in  several  countries 
of  Europe  as  St.  Peter's  Fish,  although  the  Haddock,  which  also  exhibits  a  blackish 
mark  on  each  side  of  the  body,  is  considered  by  many  to  dispute  its  title  to  this  honour. 
The  Doree  sometimes  attains  a  weight  of  ten  or  twelve  pounds ;  but  the  ordinary 
weight  of  those  brought  to  the  London  market  is  between  four  and  six. 

Two  other  species  of  this  section  of  the  family  are  occasionally  taken  in  the  British 
seas,  although  they  are  apparently  rare.  One  of  these,  the  Opah,  or  King-fish 
(Lampria  guttaiue),  appears  to  be  distributed  over  nearly  the  whole  globe,  as,  according 
to  Mr.  Yarrell,  it  has  not  only  been  taken  in  the  European  seas,  but  is  also  said  to 
occur  on  the  west  coast  of  Africa,  and  appears  to  be  well  known  both  in  China  and 
Japan.  In  the  latter  empire  the  Opah  is  sacred  to  the  Japanese  Neptune.  It  is  a 
magnificent  fish ;  the  back  and  sides  are  of  a  fine  green,  with  purple  and  gold  reflec- 
tions, fading  into  yellowish  green  on  the  belly,  and  covered  with  numerous  round 
whitish  spots ;  the  fins  are  of  a  fine  vermilion  colour.  Mr.  YarreU  tells  that  a  person, 
looking  at  a  specimen  of  this  fish,  observed  "that  it  looked  like  one  of  Neptune's  lords 
dressed  for  a  court  day." 

The  second  division  of  the  family,  the  Seomberides,  includes  a  great  number  of 
exceedingly  valuable  fishes,  which  present  more  or  less  resemblance  to  the  common 
MackereL  The  body,  instead  of  being  compressed,  is  elongated  and  spindle-shaped, 
or  occasionally  almost  cylindrical ;  the  mouth  is  large,  not  protrusible,  and  fre- 
quently armed  with  large  teeth.  The  type  of  this  section  is  the  common  Mackerel 
{Scomber  Scomber),  a  fish  which  is  too  well  known  to  need  any  description.  The 
Mackerels  usually  spawn  during  the  months  of  May  and  June ;  and  it  is  when  approaching 
the  shores  in  vast  shoals  for  this  purpose  that  they  are  principally  taken.  The  most 
common  mode  in  which  the  fishing  is  carried  on  is  by  means  of  long  nets,  called  drift 
nets,  which  often  extend  for  nearly  a  mile  in  length,  descending  into  the  water  to  a 
depth  of  about  twenty  feet.    These  nets  are  let  down  into  the  water  at  nightfall,  and 
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left  in  poflitioii  all  nighty  suspended  to  a  stout  rope,  which,  is  supported  at  one  extremity 
by  a  large  buoy,  and  at  the  other  attached  to  the  fishing-boat.  The  meshes  of  the  net 
axe  just  large  enough  to  allow  the  fish  to  pass  through  as  feir  as  the  pectoral  fins ;  so 
that  when  they  have  advanced  thus  fur  they  are  held  suspended  in  the  net,  without  the 
power  of  escaping,  eiUier  by  retracing  their  course  or  pressing  the  thic]£  part  of  their 
bodies  through  the  obstacle.  In  tho  morning  the  nets  are  hauled  in,  and  tho  fish 
detached  from  them,  and  in  this  manner  vast  quantities  of  Mackerel  are  taken.  The 
Mackerel  is  also  captured  by  surrounding  the  shoals  with  a  large  deep  net,  called  ti  seine, 
which  is  afterwards  closed  at  tho  bottom,  or  hauled  to  the  shore ;  and  a  considerable 
number  are  taken  with  hook  and  line.  It  is  a  yoracious  fish,  feeding  principally  upon 
small  fiahes  and  the  fry  of  larger  species.  The  ordinary  size  of  those  brought  to  market 
is  from  fourteen  to  sixteen  inches,  with  a  weight  of  from  one-and-a-half  to  two  pounds ; 
but  they  are  said  occasionally  to  attain  a  length  of  twenty  inches. 

The  Tunny  {Thjftmua  vulgnrit),  a  fish  belonging  to  this  family,  which  is  very 
abundant  in  the  Mediterranean,  grows  nearly  to  twenty  foet  in  length,  and  weighs 
sometimes  as  much  as  ten  hundredweights.  Like  the  Mackerel,  this  large  fish 
approaches  the  shores  in  large  shoals  for  the  purpose  of  spawning,  when  it  is  captured 
by  means  of  a  large  net,  called  a  mandrague.  This  is  composed  of  nets  arranged  in  a 
fimnel-like  form,  so  that  the  fish,  entering  the  wide  mouth,  are  gradually  led  up  to  a 
narrow  prison,  when  they  are  destroyed  by  spears  and  harpoons.  Professor  Yogt, 
who  has  giyen  a  most  animated  description  of  the  Tunny  fishery,  states  that  these 
nets  extend  a  quarter  of  a  mile,  and  cost  as  much 
as  thirty  thousand  francs.  The  flesh  of  the  Tunny 
is  highly  prized  by  the  inhabitants  of  the  coun- 
tries borduing  the  Mediterranean,  where  its  cap-  ,^^ 

tore  has  been  an  important  object  since  the  most  w 

remote  antiquity.  Several  allied  species  are  also  ^-  M.-Tumiy  {ThynnmvuigarU), 
found  in  that  sea,  amongst  which  the  most  celebrated  is  the  Bonito  (Thf/*mti8  pelamya), 
which  rivals  the  Dorado  in  its  perpetual  chase  of  the  Flying-fish. 

One  of  the  most  remarkable  fishes  of  this  family  is  the  Pilot-fish  (Nauerates  dueior), 
which  receives  its  name  from  its  habit  of  accompanying  ships  for  weeks  together ;  the 

ancients  even  asserted  that  it 
pointed  out  the  proper  course 
to  the  mariner  when  he  was  at 
a  loss  how  to  proceed,  leaving 
him  when  he  had  arrived  in 
sight  of  the  desired  haven.  It 
appears  probable,  however,  that 
tho  Pilot-fish  only  attends  the 

voyaRer  for  thd  sake  of  the  nu- 
Fig.86.-Pilot  Fish  (JVau«rate«d«rfor).  ^^      .      »^"/«^«  "^/f«  ""^ 

^  '  merous  pieces  of  food  which  are 

constantly  being  thrown  overboard ;  and  a  community  of  feeling  in  this  respect  may, 

perhaps,  account  for  the  frequent  association  of  the  Pilot-fish  and  the  Shark.    It  is, 

however,  a  general  opinion  amongst  navigators  that  the  Pilot-fish  really  attends  upon  the 

Shark  as  a  guide ;  and  an  instance  has  been  related  in  which  two  of  them  led  a  Shark 

to  a  baited  hook  that  had  been  thrown  out  for  him.    Another  observer,  however, 

qiioted  by  Dr.  Hamilton  Smith,  in  "  Griffith's  Animal  Kingdom,"  states  that  he 

j  repeatedly  saw  a  Shark,  which  was  inclined  to  swallow  a  bait  put  out  for  him,  pre- 
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yantod  ftom  doing  lo  by  one  or  other  of  Ibnr  Pilot-fiahet  wliich  aocompenied  klm ;  and 
that  when  at  lengti^  the  8haik  had  swallowed  ihe  tlampting  monel  and  was  beini; 
hauled  out  of  the  water,  one  of  his  diminuthre  fiiends  dung  to  his  tide  for  aoiae  HHfe 
time.  Colonel  Hamiltcm  BndQk  also  statei  tiiat  he  had  wttneeeed  a  similar  dionin- 
stanee.  The  Pilot-fish  attains  a  length  of  about  a  foot  It  Is  somewhat  of  iSke  Ibtm 
of  the  Mackerel,  of  a  silTery  grsy  colour,  bluish  on  the  huk,  and  adoraed  with  ftre 
dark  blue  bands,  which  go  round  the  whde  body.    Its  fleeh  is  said  to  be  wery  food. 

Nearly  allied  to  the  Mackerels  are  the  Swoid-fishea,  Xifhiid4f,  which  are  ivodand 
remarkable  by  the  prolongation  of  the  upper  jaw  into  a  long,  i^ear-lifca 
They  are  also  characterized  by  the  structure  of  the  branchi»,  the  laainss  of 
branchial  arch  being  united  so  as  to  form  a  band^like  organ,  in  which  the  aeparallon 
of  the  laminss  is  only  indicated  by  superficial  marks.  This  structure  occurs  io.  na  other 
bony  fishes.  In  the  form  of  the  body  they  resemUe  the  Mackerels ;  the  qpiaous  doiBil 
fin  commences  close  to  the  neck,  where  it  is  high  and  sickle-shaped,  and  runs  thence 
nearly  to  the  toil,  wh^e  it  is  followed  by  a  small  soft  fin ;  the  anal  fin  exhibits  a  wmj 
similar  construction,  although  it  is  much  shorter.  The  ventral  fins  are  wanting,  or 
represented  only  by  a  pair  of  spinous  rays,  situated  on  the  throat ;  Hie  oaodal  is 
deeply  forked,  and  tiie  sides  of  the  tail  have  large  ridges. 

The  common  Sword-fish  (X^kioi  ffladnts)  is  found  not  uncommonly  in  Hm  Medi- 
teiranean,  and  occurs  sometimes  in  our  own  seas.  It  is  a  large  fish,  attaining  a  length 
of  fifteen,  or  eren  twenty  feet,  and  is  most  predaceous  in  its  habits,  employing  iti 
long  bony  speflr  for  the  destruction  of  the  larger  fishes.  Its  activity  and  strength  are 
very  great ;  and  it  has  been  known  to  strike  at  ships  passing  through  the  water,  and  to 
buy  its  weapon  in  their  timbers.  Cuyier  states  that  a  parasitio  crustacean  bnziei 
itself  in  the  flesh  of  the  Sword-fish,  and  torments  it  to  such  an  extent  that  it  will 
sometimes  rush  upon  the  shore ;  the  same  cause  of  imtation  may,  periiaps,  havB 
something  to  do  with  its  suicidal  attacks  upon  such  a  very  unequal  antagonist  as  a 
ship. 

The  common  Sword-fish  ib  the  only  Eurc^ean  species  of  this  fiunily ;  but  the  seas 
of  tropical  climates  contain  seyeral  others.  Their  flesh  is  said  to  be  exceedingly  good, 
especially  when  young. 

In  the  OoryphanicUB  the  body  is  much  compressed,  with  a  broad  dorsal  fin  running 
along  the  whole  of  the  back ;  all  the  rays  of  this  fin  are  almort  aqoally  flexible,  although 
those  of  the  anterior  portion  are  not  articulated.  Theyentml  ftw  ana  frequently 
wanting ;  when  present  they  are  usually  very  amall  and  placed  nndflr  Hm  pccteals, 
although  sometimes  situated  on  the  throat  Hie  ahdooiinal  eayity  Is  fHoall,  ao  that 
the  anal  opening  ia  placed  far  forwards,  and  the  anal  fin  vsoaUyoooi^es  a  aonsiderable 
porti(m  of  the  ventral  surface,  sometimes  extending  towards  ^  tiie  level  of  the 
pectorals.  The  dorsal  and  anal  fins  are  generally  very  high ;  and  in  one  genus 
(Pteraclis)  they  attain  such  a  development  as  to  make  the  lateral  surface  of  the  whole 
fish  at  least  three  times  as  great  as  that  of  the  body.  The  tail  fin  also  is  very  large, 
and  usually  deeply  forked.    The  mouth  is  of  moderate  size,  and  armed  with  acute  teeth. 

The  CoryphsBuidas  are  all  inhabitants  of  the  salt  water,  and  generally  occur  only  in  the 
S3as  of  warm  climates.  The  only  European  sea  in  which  they  are  found  is  the  Medi- 
terranean, which  possesses  several  species.  Amongst  these  the  best  known  is  the 
Dorado  {Corypahna  hippurui)^  sometimes  called  the  Dolphin,  a  fish  adorned  with  the 
most  beautiful  metallic  tints,  and  which  is  also  remarkable  for  the  swiftness  of  its 
course,  and  for  the  continual  war  of  destruction  which  it  wages  with  the  Flying-fish, 
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It  stteini  m  IngQi  «f  ttbcmt  ilrelbet ;  thB  ket4  is  largo,  and  tlw  body  ttpan  findsAlly 
ftom  ihistotha  tnL    Tkb  btck  ii  blvlih,  tht  belly  y«Uow,  «ad  tii«  whole  auiflMe 
ipotted  wiA  a  dailnr  bkie.    When  ift  the  wtter  it  pmenti  a  ^lendUl  golden  Imtre 
wliidii,  liowgyei,  ttipiStf  yaniahee  whenft  Is  tiken  out  of  itt  natiyi  element. 

The  Itmriih  tdid  hrt  of  ttie  fioailiee,  fomed  by  modem  cutfaon  at  tiie  ecKpeue  of  tiie 
Oimednbm  Seomberoides,  is  that  of  tiie  AMMenMidb,  i&  whiGh  the  body  is  amoh 
eiongated,  ecBd  more  «r  leai  £di<Jike  in  its  kftm,  and  has  its  hinder  extremity  usually 
aumwmded  by  the  same  eontinuous  fin  tibet  is  chazaotemtic  of  the  Eels.  The  cptnons 
peftion  of  the  donal  fin  k  destitute  of  membrane,  ao  that  the  lays  foiai  a  senes  of  Bpin^ 
ranniBg  donglhe  back ;  tiie  eeeond  or  soft  dorsal  is  frequently  wanting  altogether. 
A.  foxther  point  of  resemblance  to  the  Eds  ie  presented  by  the  pectoral  fins,  which  are 
atteehed  to  the  signal  colnnm  at  scmie  distance  behind  the  head ;  the  Tsntral  fins  aie 
HomfttJines  wanting,  and  when  present  are  sitiiated  on  the  abdomen.  The  whole  snr- 
fttee  is  eorrered  with  small  cyokid  scales,  and&e  fixmt  of  the  upper  jaw  is  usnally  pro- 
dneed  into  a  sort  of  beak.  Most  of  the  species  of  this  family  occur  in  the  tropical 
regions ;  bat  one,  the  NciaemUkut  mmUf  is  fofoad  in  the  Arctic  Ocean.  Some  of  them 
lire  in  freshwater. 

In  the  exceedingly  elongated  torn  of  their  bodies,  the  fishes  of  the  next  fiunily,  the 
(kpoGiOy  or  BibbooBrfiahes,  present  a  oonsiderable  resemblanoe  to  the  Kotacantiiid», 
btdt  their  bodies  are  much  compressed,  so  as  to  acquire  a  ribbon-like  form.  The  dorsal 
fii,  whidi  always  c(mmMnces  dose  to  or  upon  the  head,  is  completely  fbznished  with 
membrane ;  and  the  caudal,  when  present,  is  usually  quite  distinct  from  the  other  per- 
penfionlarfins.  The  position  of  the  caudal  fin  in  some  of  these  fishes  ib  Tery  peeoliar ; 
bstead  of  being  placed  at  the  extremity  of  the  body  as  in  most  fishes,  it  is  set  on  at 
aright  an^e,  forming  a  fiui'^like  organ  extending  upwards  from  the  extremity  of  the 
tnL  The  Tentral  fins  are  sometimes  altogether  deficioit ;  when  present  they  are  placed 
under  the  pectorals,  and  are  sometimes  of  small,  sometimes  of  large  sise,  and  occasionally 
represented  by  one  or  more  long  spines.    The  body  is  oovered  with  yery  small  scales. 

Tlieee  singular  fishes  are  all  inhabitants  of  the  sea ;  seyeral  species  have  been  taken 
on  our  own  coasts,  al* 
though  they  are  of  rare 
oceujcrence.  Sereral  of 
themaUsdnaeottsidexable 
lengtih;    the    one    here 

fn  (Fig.  37),  hsTing  been 
fimiidas  mnch  as  twdye 
leet  hmg.  191th  this 
ettzaordinary  length  its 
greatest  thickness  was 
two  inches  and  three 
quarters.    It  is  of  a  beau-  Fig.37.— OTmnttroiBanksii. 

tiful  silvery  colour,  with  

t  few  blackish  streaks  and  spots.  Some  of  the  species,  although  rarely  met  with,  appear 
to  have  a  very  wide  geographical  distribution ;  the  Lepidopus  ar^yreus,  or  Scabbard- 
fiA,  is  fonnd  on  the  English  coasts  and  at  the  Cape  of  Good  Hope ;  and  the  lyichwrus 
Z^Anif  inhabits  the  seas  of  both  America  and  the  Old  World.  Scarcely  anything  is 
hiown  of  the  habits  of  the  fishes  of  this  fiunily. 
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The  family  Mugilidoy  of  which  the  Grey  ^Mullet  is  a  typical  example,  includes 
only  a  few  fiishes,  with  a  more  or  less  cylindrical  or  spindle-shaped  body,  coyered 
with  large  scales,  which,  although  in  reality  ctenoid  in  their  structure,  lose  their  den- 
ticulations  so  easily  that  they  often  appear  to  be  cycloid.  The  head,  which  is  some- 
what flattened  above,  is  covered  with  similar  scales,  or  with  polygonal  plates ;  the 
mouth  is  rather  small,  and  furnished  with  excessively  fine  teeth,  which  are  sometimes 
almost  imperceptible.  In  their  appearance,  these  fishes  present  a  good  deal  of  resemr 
blance  to  some  of  the  more  elongated  GyprinidsB,  but  are  easily  distinguishable  fiom 
these  by  the  distinct,  spinous,  first  dorsal  fin,  which  is  rarely  supported  upon  more 
than  four  rays,  and  is  separated  firom  the  second  dorsal  by  a  considerable  interval 
The  ventral  fins  are  placed  on  the  abdomen,  a  little  behind  the  pectorals.  The 
pharyngeal  bones  are  very  large ;  the  stomach  is  furnished  with  a  sort  of  fleahy 
gizzard,  and  the  intestine  with  a  few  pyloric  coaca. 

The  Mugilidee  generally  inhabit  salt  water,  keeping  by  preference  about  the 
mouths  of  rivers,  which  they  usually  ascend  and  descend  with  the  ebb  and  flow  of  the 
tide.  Our  common  Grey  Mullet  {Mugil  eapito)  is  regarded  as  a  very  delicate  fish,  and 
the  county  of  Sussex  is  especially  celebrated  for  it.  It  is  exceedingly  active  in  the 
water,  and  often  escapes  the  fishermen  by  leaping  over  the  headrope  of  the  net;  when 
one  of  the  prisoners  has  taken  this  course,  the  others  are  sure  to  follow,  unless  the  net 
be  raised  sufficiently  to  prevent  them.  Two  other  species  of  MugU  are  found  upon 
the  British  coasts,  but  they  appear  to  be  rare ;  the  Mediterranean  possesses  five  species. 
The  Sand-smelt  {Atherina  presbyter)  a  small  fish  which  is  tolerably  abundant  along 
the  south  coast  of  our  island,  also  belongs  to  this  family.  It  resembles  the  Grey 
MuUet  in  the  habit  of  ascending  the  mouths  of  rivers  with  the  tide.  The  Sand-smelt 
is  about  five  or  six  inches  in  length,  and  is  considered  to  have  some  resemblance  to 
the  Smelt  in  its  flavour.  It  is  a  favourite  fish  with  visitors  to  the  southern  watering 
places,  but  seldom  reaches  the  London  market. 

Nearly  allied  to  the  Mugilidse  is  the  singular  family  of  the  Anabatida,  the  remark- 
able habits  attributed  to  one  member  of  which  has  obtained  for  it  the  name  of  the 
Climbing  Perch.  The  fishes  of  this  family  are  very  variable  in  form— sometimes  broad 
and  flat,  sometimes  elongated  and  cylindrical ;  they  have  a  single  dorsal  fin,  of  which 
the  anterior  portion  is  usually  strongly  spinous,  but  in  some  species  the  rays  of 

this  part  of  the  fin,  although  undivided, 
are  very  flexible.  The  anal  fln  is  also  single, 
with  a  spinous  anterior  portion.  The  whole 
surface  is  covered  with  scales,  which  in 
the^ft-finned  species  are  truly  cycloid, 
whilst  those  of  the  spiny  forms  are  ctenoid. 
The  ventral  fins  are  placed  under  the  pec- 
torals ;  one  of  the  rays  is  frequently  much 
elongated,  and  in  some  species  the  ventral 
fin  is  represented  by  a  single  long  fila- 
ment. 

The  most  remarkable  character  pre- 

Fig.  88.— Head  of  Anabas  scandens,  with  the       sented  by  these  fishes,  however,  consists 

opercmlum  remoTed.  ^  ^^  structure  of  the  superior  pharyngeal 

bones  (Fig.  38),  which  are  dilated  into  voluminous  folded  laminae,  inclosed  in  a  large 

cavity  of  the  base  of  the  skull,  and  forming  numerous  ceUs,  in  which  a  supply  of  water 
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may  be  carried,  for  the  purpose  of  moistening  the  gills,  when  the  creature,  as  its  habit 
is,  quits  the  water  for  a  time. 

This  peculiar  structure  attains  its  greatest  development  in  the  Anabas  aeanderu,  or 
Climbing  Perch  of  India  (Fig.  39],  which  is  by  this  means  enabled  to  lire  out  of  the 
water  for  as  long  a  period  as  six  days.  They  frequently  quit  the  ponds  or  streams 
which  they  inhabit,  and  wander  for  a  considerable  distance  over  the  land — a  circumstance 
which  has  led  the  inhabitants  ^^  ^  ^x..i^.\  \  %  *  r  ■r.  \ 

the  stem  of  a  palm-tree,— but  Yig,  39.— CUmbing  Perch  {Anabas  Scandens). 

tiiis  Iiabit  has  been  denied  by 

some  other  naturalists.  Daldorff's  statement,  however,  receives  some  support  from 
the  Tamul  name  of  the  fish — Paneiriy  or  the  Climber  of  Trees,  This  and  some  other 
species  of  the  fieimily  are  commonly  exhibited  by  the  jugglers  of  India  and  China,  to 
which,  countries  the  fishes  of  this  family  are  almost  entirely  confined ;  their  flesh  is 
exceedingly  good,  and  one  species,  the  Churami  {Osphromenus  olfax)^  which  g^ws  to 
the  size  of  the  Turbot,  is  considered  even  to  excel  that  highly-prized  European  fish. 
The  Gourami  is  a  native  of  China ;  but  has  been  naturalized  in  the  Mauritius,  and  even 
in  Cayenne.  The  great  tenacity  of  life  possessed  by  these  fishes  enables  the  fishermen 
to  bring  them  to  market  alive ;  and  the  larger  species  arc  often  cut  up  alive  to  suit  the 
convenience  of  the  smaller  consumers. 

The  GobUda  are  usually  distinguishable  at  the  first  glance  by  having  the  ventral  fins, 
which  are  situated  on  the  breast,  united  into  a  funnel-shaped  disc.  These  fins  are 
sometimes  distinctly  separated,  or  united  only  at  their  bases ;  but  even  in  these  cases  they 
are  ustially  capable  of  being  formed  into  a  funnel  at  the  pleasure  of  the  animal.  The 
pectoral  fins  are  large,  and  the  entire  rays  of  the  dorsal  and  anal  fins  soft  and  fiexible. 
The  akin  is  sometimes  naked,  sometimes  clothed  with  large,  finely  ctenoid  scales ;  the 
edges  of  the  operoula  are  unarmed,  and  the  opercular  aperture  smsdl,  so  that  these  fishes 
are  enabled  to  live  for  some  time  out  of  the  water.  The  stomach  and  intestines  are 
both  destitute  of  ooeca. 

Some  of  the  fishes  of  this  fiumly  produce  living  young,  but  the  majority  appear  to 
be  oriparous.  The  male  of  a  species  of  Oobiusy  inhabiting  the  Mediterranean,  has  been 
obserred  to  make  a  nest  amongst  the  seaweeds,  with  the  roots  of  the  Zottera^  or  Ghrass- 
wnok ;  in  this  he  awaits  the  females,  which  soon  come  to  deposit  their  spawn ;  this 
is  fecvmdated  by  the  male,  and  he  then  remains  as  a  guard  over  the  precious  deposit, 
which  lie  defends  with  the  greatest  courage.  This  habit  of  the  Chbiua  was  probably 
known  to  the  ancients,  as  Aristotle  mentions  a  fish,  called  phyctSy  which  he  says  is  the 
only  fish  that  constmots  a  nest :  we  have  already  seen,  however,  that  it  is  certainly 
eqaalled  in  this  respect  by  our  common  Sticklebacks  (page  41). 

The  Gbhiidie  are,  for  the  most  part,  small  fishes,  which  keep  close  to  the  shore, 
usually  amongst  rooks ;  they  often  attach  tiiemselves  by  means  of  their  disc-like 
Tsntral  fins  to  the  lower  sorGsce  of  stones  and  other  objects.  Some  species  are  also 
abimdaat  in  tidid  rivers. 
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One  of  the  largest  and  moat  aingular  species  is  the  Lump-fish  (CjfdopUrui  ktmput\ 
which  inhabits  the  northern  European  seas,  and  may  often  be  seen  hanging  up  in  the 
shops  of  the  London  fishmongers.  It  is  also  called  the  Lamp-sucker^  and  is  the  Cock- 
paddle  of  the  Scotch.  The  Lump-fish  sometimes  weighs  as  much  as  8e:7en  poondsy 
and  is  of  a  thick  massire  form;  but  its  flesh  is  very  soft  and  insipid.  It  is  of  a  pnxpliah 
black  colour^  yariegated  with  red  and  brown,  and  the  bellj  is  crimson.  The  back  and 
sides  have  rows  of  tubercles,  and  the  appearance  of  the  fish  is  extremely  gzotesqiie. 
The  sucker,  fonned  of  the  Teainl  flna,  is  of  a  somewhat  OTal  form,  and  of  great  aae 
and  powsr*  So  imly  does  h  adtea  by  mean*  of  this  organ  that,  according  to 
PoBiiant,  on  patting  a  fkeahlj-caiigbl  sfeeiBn  iatoa  pail  oontaining  seTeial  gaUons 
of  water,  it  Ibad  itMlf  so  firmly  to  the  bottom  that  tite  whole  pail,  with  its  contents, 
could  be  lifted  by  tiking  hold  of  the  tail  of  the  fish.  It  is  said  to  fiaed  upon  Medns» 
and  other  gelatinoua  sMnrine  animate,  and  in  its  turn  affi^da  a  fkyouxito  repaat  for  the 
Seals,  which,  howewr^  leject  the  skin. 

A  still  more  remarkable  and  celebrated  fish  belonging  to  this  family  is  the  Bemora, 
or  Sucking-fish  {Echeneisy  Fig.  40),  of  which  a  few  species  are  Ibund  in  the  seas  of 

various  parts  of  the  worid.    In  thia  genua 

the  ventral  fins  are  only  united  at  the  base, 

and  do  not  appear  ta  be  ap^icable  to  the 

^  attachment  of  the   animal  to  sahmarine 

«    ^A    o    T-   ^  v /« r   ^  X      bodies;   but  to  compensate  for  thia.  the 

upper  surface  of  the  head  la  furnished  with 
a  singular  disc^  formed  of  transverse,  caxtilagioous,  denticulated  i4ates,  by  means 
of  whioK  the  Bemora  attaches  itself  to  rocks,  ships,  and  eycQ  to  the  bodiaa  of 
large  fishes. 

The  habit  which  this  fish  has  of  fixing  itself  to  the  bottoma  of  ships,  gave 
rise,  in  ancient  times,  to  the  opinion  that  it  could  thus  instantaneously  arrest  the 
course  of  a  sMp  in  fiiU  sail ;  and  the  names  still  applied  to  it  in  several  couaitEieB  rate 
to  this  fable,  which  is  related  in  the  most  cixennatantial  manner,  and  with  the  ntmoat 
good  faith,  by  several  ancient  authors.  Thus,  amongst  other  marvelloaa  tales,  we  aze* 
told  that  at  the  battle  of  Aetium,  Antony's  ship  waa  held  motionless  by  a  Bemora, 
notwithstanding  the  exertions  of  several  hundred  sailors ;  and  on  another  ooeasion 
we  are  informed  that  Caligula,  when  on  a  voyage,  was  arrested  by  one  of  thaae 
fishes,  which  attached  itself  to  the  rudder,  and  manifested  such  an  mvinoible 
determination  that  the  emperor  should  not  proceed  on  his  voyage,  that  the  efifoorti 
of  fbnr  hundred  able  seamen  were  of  no  avail,  until  one  of  them,  more  knowing  than 
his  fellows,  ascertained  the  cause  of  this  diaigreeable  occnrrenoe,  and,  by  detaehing 
the  obstinate  Bemora,  set  tiie  ship  free  to  pursue  her  eoorsa.  The  common  Benoaa 
is  about  a  foot  long,  and  somewhat  of  the  form  of  the  Hemng.  It  occura  commonly 
in  the  Mediterranean,  and  is  also  found  in  the  ocean,  and  occaaionally  on  the  Britiali 
coasts.    Some  of  the  other  species  are  larger  and  more  elongated. 

The  Dragonets  (OaUionptmtt)^  of  which  two  speoiei  are  fi>uad  on  our  coasta,  are 
arranged  amongst  the  OobiidaB,  althou^  they  appear  to  possess  charaeters  irhioh 
might  entitle  them  to  form  the  types  of  a  distinct  fiuaily.  Their  branchial  apertnrea 
axe  vary  small,  and  placed  at  the  upper  port  of  the  operoola,  close  to  the  bock ;  and 
tiiMT  voitral  fins  are  very  large  and  distant.  The  eyes  are  placed  on  the  top  ef  the 
haad,  looking  awards;  the  skin  is  Miaoth  and  scaWkss,  and  the  first  dorsal  fiir  laa 
bristle-like  rays,  of  which  the  first  is  sometimes  exceedingly  eimigaCed.    They-  are 
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handsome  fiahef,  of  moderate  lize,  often  adorned  with  biilliant  colouxsy  and  their  fleah 
is  said  to  be  yeiy  good. 

J^early  allied  to  the  preceding  are  the  Blenniida,  which  were,  in  fact,  placed  in  the 
same  iiuaEiily  with  the  (3k)bics  by  Cuyier.  They  arc  distinguished,  however,  by  the 
stmotoxs  of  the  yentral  fins,  which  are  placed  on  the  fore  part  of  the  breast,  or  on  the 
throaty  and  consist  only  of  a  few,  usually  two^  rays.  In  the  Sea-wolf  {Anarrhicas 
kqnu  Fig.  41),  the  yentral  fins  are  entirely  wanting.  They  agree  with  tiie  Gobiidao 
in  the  straotiire  of  the  intestinal  otnal,  and  in  the  absence  of  the  air-bUdder;  flieskin 
is  either  naked  or  Aimished  with  rezy  small  ooocealed  seales,  and  la  ootered  with 
a  great  quantity  of  mucous 
matter*;  firom  the  latter  cir- 
ounatanee  the  name  of  the 
typieal  genua  Blmniua  (Gr. 
ikimeif  mucus)   is   derived. 

The  dorsal  fin  is  very  long,  Fi^T.-Sea-wolf  {Anarrhicas  lupus), 

asoaily  extending  throughout 
tiie  whole  length  of  the  back ;  the  entire  rays  of  this  and  of  all  the  other  fins  are 
flexible,  as  in  the  preceding  family.  The  pectoral  fins  also  aro  very  large.  The 
mouth  is  usually  aimed  with  acute  fangs,  which,  in  the  Sea-wolf,  acquire  most 
tonidahle  dimensioos,  and  are  accompanied  by  an  inner  series  of  blunt  molars,  which 
serve  to  emsh  the  shells  of  the  molluscous  animals  upon  which  this  creature  usually 
feeds.  The  abdominal  cavity  is  short,  and  the  anal  fin  consequently  of  considerable 
langth.  The  head  is  firaquently  furnished  with  tentacular  filaments,  which  are  some- 
times afaigularly  branched  (Fig.  42). 

Of  the  Bantish  species,  the  Shanny  {Blenniua  phoUt)  is  remarkable  for  the  habit 
exhibited  by  the  laxger  speoimens,  of  creeping  out  of  the  water,  with  the  aid  of  their 
peetond  fin%  as  the  tide  recedes,  and  hiding  themselves  in  holes  amongst  the  rocks, 
iHiere  they  remain  until,  on  the  return  of  the  tide,  the  water  again  covers  them  and 
seta  them  at  liberty.  They  place  themselves  singly  in  these  caves,  with  their  heads 
oolwaida;  and  if  any  danger  shows  itself  at  the  mouth  of  their  retreat,  they  immedi- 
ately letire  backwards  to  its  more  sheltered  recesses.  This  fiah  has  even  been  known 
to  sarrive  a  oonfinement  of  thirty  hours  in  a  dry  box ;  but  it  is  soon  killed  by  being 
pel  into  fresh  water. 

liaUfy  of  these  fishes  produce  living  young ;  and,  in  general,  the  outlet  of  the  male 
generative  orgaiia  is  situated  in  a  small  prominence  near  the  anal  opening,  which 
gitia  oo(ndderable  support  to  the  opinion  that  a  genuine  oopidation  must  take  place 
between  these  fishes. 

Of  the  British  Blenniesi  one  species,  the  Zoarcus  viviparua^  exhibits  this  peculiarity 
of  bringing  forth  its  young  alive ;  and  they  are  said  to  be  perfectly  able  to  take  care 
ef  llMmaelvea  firom  the  moment  of  their  exdusion.  The  young  appear  to  be  of  diffierent 
aiass,  in  pfopeortion  to  the  siae  [of  the  females  producing  them*  Thus,  Mr.  Yairell 
■mtiona  that  a  specimen  of  fifteen  inches  long,  which  was  brought  to  the  Edinbur^ 
fidi-maKket,  contained  several  dosens  of  young,  which  were  still  alive,  and  measored 
inm  £>ur  ta  five  inehea  kng ;  whilst  the  young  of  another  female,  seven  inches  in 
kii^;tfa^  were  enly  abottt  an  inch  and  a^half  long. 

The  Bteaaiea  axe  generally  of  small  siae,  and  of  little  or  no  vldue«  They  swim 
t^getiier  IB  OBell  ahoala  aaaongst  the  rocks  of  the  sea  shore,  and  are  constantly  to  be 
^Midia  the  emaU  rock  pools  left  by  the  retiring  tide.    They  are  exoeedingly  active^ 
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and  difficult  to  catch,  even  when  confined  within  a  small  space,  dashing  and  leaping 

about  with  the  greatest 
rapidity,  and  concealing 
themselves  under  the  sea- 
weeds which  fringe  their 
pool.  Like  the  Gt)biids, 
they  are  able  to  live  for 
a  considerable  time  out  of 
the  water ;  and  one  species, 
the  Salarias  seandens  of 
Ehrenberg,  which  inha- 
bits the  Indian  Ocean  and 
the  Red  Sea,  is  able  to 
Fig.  43.— Ocellated  Blenny  {Blennius  ocellaris).  climb  and  leap  about  the 

rocks  of  the  shore.  It  is 
so  exceedingly  active  in  this  somewhat  anomalous  position  that  it  has  been  taken  by 
some  observers  for  a  small  Lizard ;  and  as  it  can  take  leaps  of  four  or  five  feet,  it  is 
by  no  means  easy  to  catch. 

One  of  the  largest  and  most  formidable  fishes  of  our  seas  is  the  Sea-wolf  {Anarrhi- 
cos  lupus f  Fig.  41),  which  belongs  to  this  family,  and  the  dentition  of  which  has 
already  been  referred  to.  In  the  British  seas,  this  fish  attains  a  length  of  six  or  seven 
feet,  and  in  more  northern  and  colder  latitudes  it  is  said  to  grow  still  larger.  The 
back  of  this  formidable  fish  is  of  a  brownish-gray  or  olive-brown  colour,  with  trans- 
verse black  or  brown  stripes,  which  extend  more  or  less  over  the  whitish  belly.  Its 
common  food  consists  of  crustaceous  and  molluscous  animals,  for  crushing  which  its 
powerful  apparatus  of  teeth  is  especially  adapted,  and  the  strength  of  its  jaws  is 
exceedingly  great.  When  captured,  it  defends  itself  vigorously,  attacking  the  fisher- 
men with  the  greatest  ferocity,  and  often  inflicting  severe  wounds  upon  those  who  are 
not  very  careful  in  their  approaches ;  this  ferocity,  however,  is  the  means  of  shortening 
the  captive's  life,  for  the  fishermen,  knowing  its  habits,  generally  contrive  to  knock  it 
on  the  head  before  it  has  an  opportunity  of  doing  any  mischief.  Its  appearance  is 
completely  in  accordance  with  its  nature ;  for  few  fishes  look  more  savage  than  the 
Sea-wolf.  Its  flesh,  however,  is  said  to  be  exceedingly  good ;  and  as  it  bears  salting 
well,  it  is  of  no  smaU  importance  to  the  inhabitants  of  Iceland,  where  it  is  found  in 
great  abundance.  The  skin  is  converted  into  a  sort  of  shagreen,  which  is  much  used 
for  making  bags  and  pouches ;  and  Guvier  states,  that  the  Icelanders  employ  its  liver 
in  place  of  soap. 

The  Zophiida,  forming  the  last  family  of  the  spiny-finned  fishes,  present  a  good 
deal  of  resemblance  to  the  Gobiidse,  and  especially  to  the  Callionymi  and  their  allies ; 
they  are  particularly  distinguished  by  having  the  carpal  bones  very  long,  forming  a 
sort  of  arm,  at  the  extremity  of  which  the  pectoral  fins  are  supported.  The  ventral 
fins  are  placed  in  front  of  these,  on  the  fiattened  lower  surface  of  the  body ;  and  the 
pectoral  fins  thus  form,  as  it  were,  a  pair  of  hinder  legs,  upon  which  many  of  the 
creatures  are  able  to  hop  about  upon  the  sea-beach  in  a  very  curious  manner.  Most  of 
these  fishes  have  a  large  head,  and  a  short,  stout  body,  terminated  by  a  slender  tail. 
They  are  covered  with  a  naked  skin,  which  is  usually  roughened  with  warts  and 
tubercles  of  different  kinds.  The  branchial  aperture,  which  is  placed  behind  the  peo- 
toral  fins,  is  very  small,  whilst  the  branchial  cavity  itself  is  of  large  size ;  and,  as  is 


THE  FISHING-FROO.  57 


usual  in  fiahes  which  exhibit  this  confonnation,  the  LophiicUe  are  able  to  endure  a 
tolerably  prolonged  absence  from  the  water. 

The  best  known  of  these  fishes  is  the  Lophius  piseatorius  (Fig.  43),  commonly  known 
underthe  names  of  Angler, 
Fishing  Frog,  and  Sea 
DeviL  It  is  perhaps  one 
of  the  ugliest  of  all  fishes ; 
its  head  is  of  enormous 
size,  forming  nearly  half 
the  entire  body,  and  is 
ddt  in  front  by  a  most 
formidable  transyerse 
month,  armed  with 
numerous  p<nnted  teeth. 
The  head  is  much  de- 
pressed, and  the  eyes  are  ^ig.  43.-Fishing  Frog  {Lophius  piseatorius) 

placed  upon  the  top  of  it,  

rather  close  together.  The  body  is' very  short,  and  terminated  posteriorly  by  the  pec- 
toral fins,  behind  which  it  runs  off  into  a  gradually  tapering  tail,  bearing  two  dorsal 
fins,  and  the  caudal  and  anal  fins. 

The  Fishing  Frog  is  a  sluggish  fish,  and  as  its  yoracious  appearance  by  no  means 
belies  its  character,  it  might  be  supposed  that  it  would  havo  some  difficulty  in  gratify- 
ing the  enormous  appetite  which  must  apparently  bo  associated  with  such  a  tremendous 
mouth.  It  is  said,  however,  that  the  fish  possesses  a  stratagem  by  which  to  satisfy  the 
enmngs  of  its  maw,  without  the  necessity  of  subjecting  its  unwieldy  person  to  any 
very  violent  exertion.  On  the  upper  surface  of  the  front  of  the  head  are  two  long 
moveable  bony  filaments,  the  foremost  of  which  is  dilated  at  its  tip,  which  has  a  silvery 
lustre.  Lying  close  to  the  ground,  the  fish  diisturbs  the  sand  or  mud,  so  as  to  obscure  the 
water  around  it,  justly  thinking,  no  doubt,  that  its  appearance  is  not  sufficiently 
ttniable  to  inspire  much  confidence  in  the  weaker  inhabitants  of  the  deep ;  it  then 
derates  the  filamentous  appendages  just  described,  and  waves  them  to  and  fro  in  the 
water,  when  the  small  fishes,  which  are  soon  attracted  by  the  hope  that  this  silvery 
object  is  something  to  eat,  become  instead  the  prey  of  their  artful  foe.  This  is  said  to 
be  the  ordinary  mode  of  procuring  its  food  followed  by  this  fish,  but  it  certainly  at 
times  seeks  its  prey  by  other  methods.  Thus  Mr.  Tarrell  quotes  a  case  in  which  one 
Cf  these  fishes  seized  a  Cod  which  had  just  been  hooked  by  a  fisherman,  and  allowed 
'  lumself  to  be  drawn  up  to  the  surface,  where  he  was  only  compelled  to  quit  his  hold 
by  a  severe  blow  on  the  head ;  and  on  another  occasion  a  Fishing  Frog  seized  a  Conger 
Eel  that  had  just  been  hooked,  when  the  latter  wriggled  himself  through  the  narrow  bran- 
chial aperture  of  his  second  captor,  and  in  this  manner  both  fishes  were  drawnup  together. 

The  Zophiua  piseatorius  is  a  large  fish,  sometimes  attaining  a  length  of  no  less  than 
fbre  fbet.  The  most  common  size,  however,  is  about  three  feet,  and  specimens  of  this 
size  are  not  unfrequently  taken  at  various  parts  of  the  coast.  In  itself,  the  filsh  is  of 
no  value,  but  many  of  the  fish  foimd  in  its  capacious  stomach  are  generally  quite 
uninjnred,  sometimes  even  alive ;  and  the  fishermen  frequently  make  a  little  money 
by  «cbiHting  the  fish  itself  to  sea-side  visitors,  generally  accompanying  their  exhibition 
irHQi  a  most  doleful  lamentation  upon  the  ravages  committed  by  their  not  very  pre- 
possessing  d^ve. 
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Sub-order  Y. — Lophobbanchia. 

General  Ghaxacten.— lu  all  the  groupi  of  bony  fishes  which  we  have  hitlierto 
had  under  consideration,  the  gills  are  formed  of  comb-like  seriM  of  laminsB ;  but  m 
the  Lophobranchia,  these  organs  are  arranged  in  little  tufts,  disposed  in  pain  along 
the  branchial  arches,  a  oonformation  which  is  not  exhibited  by  any  other  bony  fidiet. 
The  opercula  are  rery  large^  but  are  confined  throughout  by  a  membrane  iHddk  only 
leaves  a  Tory  smaE  aperture  for  the  exit  of  water,  and  the  branchiostegonfl  rays  aze 
entirely  wanting.  The  body  is  very  doDgated  in  its  form,  and  corered  with  bony 
plates^  which  are  uioaUy  of  eenaiderable  oomparatiTe  size,  so  that  the  body  becomes 
more  or  kse  angular.  The  fins  are  usually  rery  inqierfbctly  deroloped ;  tdte  pectorals 
are  smaD^  ihe  Tentzals  naaally  altogether  absent,  and  the  caudal  and  anal  fins  aze 
also  often  wantisig.  The  bones  of  the  face  are  much  prolonged,  fonning  a  sort  of 
snout  or  proboscis,  at  the  extramity  of  which  the  oral  aperture  is  situated,  a  struefeure 
very  similar  to  that  whiek  we  have  seen  in  the  family  Fistularidss  (page  89)^  in  ikb 
preceding  sub-order. 

This  sub-order  includes  only  a  single  family,  the  SyngnatkitkB,  composed  of  small 
fishes  of  very  singular  appearance.  The  best  known  form  is  the  Mippocampua  or  Sea- 
horse (Fig.  44),  so  called  from  the  remarkable  resemblance  which  they  present  fo  that 
mammal  when  the  elongated  head  is  bent  at  about  a  right  angle  to  the  axis  of  the  body. 
One  species  is  found  in  the  British  seas ;  but  specimens  of  tropical  spedes  are  often 
brought  home  by  sailors,  and  may  conmionly  be  seen  in  the  shops  of  dealers  in  ourie* 
sities.  They  possess  no  caudal  fin,  and  make  use  of  the  long  tapering  tail  to  support 
themselves,  by  twisting  it  round  the  stems  of  sea-weeds  and  other  objects.  In  this 
position  they  present  a  very  ciirious  appearance,  wonderfully  justifying  the  popular 
comparison  with  the  horse. 

The  true  Syngnathi  are  of  a  still  more  elongated  form  than  the  Mippoeampif  and 
have  the  head  in  the  same  direction  as  the  axis  of  the  body.  They 
are  commonly  known  as  Pipe-fish,  and  some  species  are  tolerably 
abundant  on  some  parts  of  our  coast ;  the  largest  British  species  la 
said  by  some  authors  to  attain  a  length  of  three  feet.  The  habits  of 
all  the  species  appear  to  be  very  similar ;  they  swim  about  slowly 
amongst  the  sea-weeds,  feeding  va^n,  minute  Crustacea,  -wcatmaf 
Mollusc%  &c. 

The  most  singular  part  of  the  history  of  these  creatazes,  howertty 
is  their  mode  of  reproduction.  Individuals  are  found  furnished  witit  a 
curious  pouch  or  cavity  at  the  base  of  the  tail,  which,  is  either  com* 
pletely  closed,  with  the  exception  of  a  small  opening,  or  concealed 
by  a  pair  of  membranous  folds.  In  the  couzse  of  the  summer  thia  is 
found  fiUed  with  eggs ;  and  at  a  later  period,  when  the  fiy  aze 
hatched,  it  appears  that  they  continue  for  a  time  to  seek  shelter  fh>m 
^fe^wflS^Zj^  danger  in  this  singular  cavity.  The  attachment  of  the  ayngmOhi  to 
their  young  has  been  noticed  by  several  authors ;  and  Mr.  TarreU 
says,  that  he  has  been  assured  by  fishermen  that  if  the  young  be  shaken  out  ol  the 
pouch  into  the  water,  close  to  the  boat,  they  do  not  swim  away ;  but  when  the  parent 
fish  is  held  in  the  water,  in  a  favourable  position,  the  young  again  enter  the  pouch. 
The  most  remarkable  circumstance,  however,  connected  with  thia  is  that  the  pouch- 
bearer  is  the  male  fish,  and  that  the  female  is  quite  destitute  of  any  such  organ,  ao 
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that  the  ora  miut  actiiallj  be  deposited  by  the  latter  in  the  abdominal  receptacle  of  her 
mate. 

"Mi.  Walcott^b  obserrationa  upon  a  British  species,  the  S^ngnathus  acus,  as  quoted 
by  Mr.  TarreU,  axe  as  follows : — **  The  male  differs  tram  the  female  in  the  belly  from 
the  Tont  to  the  tail  fin,  being  much  broader,  and  in  haying,  for  about  two-thirds  of  its 
lengthy  two  soft  flaps,  which  ibid  together,  and  fbnn  a  fSedso  belly  (or  pouch).  They 
b^eed  in  the  •ommcr ;  the  females  casting  their  roe  into  the  fklse  bcUy  of  the  male. 
This  I  hare  asserted  from  haying  examined  many,  and  haying  constantly  found,  early 
in  the  lummer,  roe  in  those  without  a  false  belly,  but  never  any  in  those  \^dtb  ;  and, 
oa  opening  them  later  in  the  summer,  there  has  been  no  roe  in  those  which  I  have 
temied  the  female,  but  only  in  the  f&lse  belly  of  the  male."  lifr.  Yarrell  also  states, 
that  he  ha»  ascertained  the  correctness  of  these  statements  by  the  dissection  of  spcci- 
nens^  and  fbund  that  the  indiyiduals  iv*ith  the  ycntral  pouch  were  actually  furnished 
with  the  usual  internal  organs  of  the  male  sex,  whilst  those  which  had  no  pouch 
possessed  oyaries  crowded  in  the  usual  manner  with  eggs. 

The  mode  in  which  the  uya  arc  introduced  into  the  ventral  pouch  of  the  male  is 
still  unknown;  but  it  it  xenuokablo  that  amongst  fishes,  wherever  any  unusual  care 
is  taken  of  the  igfi  and  jooag^  this  duty  always  devolves  upon  the  male ;  whereas, 
amongBt  othardMMSy  it  ifpetn  to  be  a  general  rule  that  the  care  of  the  young  is  tho 
8|arfil  hmhmm  ef  the  motlMr;  aldioiigh,  in  many  oases,  the  male  undoubtedly  shares 
ii  Aa  labottzi  ef  kk  partaer.  Tbaa  ihe  males  of  many  birds  assist  in  collecting 
matttkii  waad  m  the  eonatnwtisii  of  tha  aciCy  and,  in  some  instances,  even  take  a  share 
m  the  w^A  <tfiBoiAadfln ;  hut  wa  kaow  of  only  one  instance  amongst  birds  in  which 
the  eggt  md  JVVB6  ■'*  dapaiiMt  exclusively  upon  paternal  care. 


SUB-OBDEB  VI.— PlECTOONATHA. 

Ctonaral  Cluuraeten. — ^In  this,  the  last  group  of  the  Teleostia,  wemeot,  toacertain 
extenty'with  a  combination  of  the  characters  of  this  and  tho  following  orders.  The  bones 
of  the  head  are  perfectly  ossified ;  but  the  remainder  of  the  skeleton,  and  especially  the 
Totehral  oolnmn^  often  remains  in  a  state  very  similar  to  that  which  prevails  in  many 
of  tha  Ganoid  and  Cartilaginous  fishes.  The  union  of  the  bones  of  the  head  also  is 
modi  ciloaer  than  in  the  other  fishes  of  the  present  order ;  and  the  principal  character 
of  the  group  consiats  in  the  firm  attachment  of  the  henaa  of  tiie  vgper  jaw  and  palato 
tothoae  of  thecraniunu  Theprincipalpart  of  thaaiferJcvlaBUMlanpof  theinter- 
mizillarj  banes,  which  constitute  the  entire  »«({&  of  iktA  part  ef  the  mouth,  and 
thew  are  firmly  fixed  to,  or  rather  amalgamated  viAt  <ka  ttaaial  and  iMzillary  bones. 
The  booat  of  the  palata,  also,  are  immovod^f  attidhtdhj  a  ntaa  to  thate  of  the 
aamom.  The  head  is  lar^;  the  moaHh.  aaaH;  —d tta  UAiuiuali  ■»  iP  cofwad  by 
skin 'and  muscles,  that  only  a  small  apertavaialiftJbttitf  axil  «fte  wafer  oiployed 
in  zaapiratiiiiL  The  body  is  usually  short  and  atoal^  and  eorand  utt  a  thick  skin, 
whkh  ii  n^nrnk^maa  roughenod  by  scattered  points^  Sloe  tboM  la  Urn  dkfa  of  the  Sharks, 
aad  aomatimea  moora  ac  less  covered  with  bony  platak  The  fba  ata  small  and  soft ; 
tha  TantnJa  usually  entirely  deficient.  The  intestinal  canal  is  short  and  destitute  of 
gloria  coMai  and  most  of  them  possess  a  large  air-bladder. 

IMlliliiM  Tlin  Plectognatha  fionn  only  two  fSunilies.  The  Sckrodermata  haye 
tha  haad  auaa  or  laai  produced  into  a  snout  is  fimnt  of  the  eyes;  at  tha  extremity 
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of  this  is  the  mouth,  armed  with  a  series  of  distinct  teeth,  which  are  received  into  sockets 
of  the  jaws,  and  bear  some  resemblance  to  the  front  teeth  in  man.    The  body  is  covered 

with  bony  plates,  which  in  some  cases,  as  in 

the  Trunk-fish  {Oairaeion,  Fig.  45),  are  of 

large  size  and  regular  shape,  covering  the 

whole  surface  of  the  body  with  a  suit  of 

inflexible  bony  armour.    The  tail  is  inclosed 

in  a  sort  of  bony  tube ;  and  this  and  the 

pectoral  fins  are  the  only  moveable  ports  of 

Fig. 45.— Trunk-fish  (Osfracion).  the  fish;    the  vertebrflB   even   are   usually 

immoveable.    The  dorsal  fin  is  single,  small,  and  entirely  composed  of  soft  rays.    They 

are  generally  of  small  size,  and  are  found  only  in  the  seas  of  warm  climates. 

In  the  fishes  of  the  genus  Batistes  (Figs.  46  and  47)  and  their  allies,  on  the  other 
hand,  the  dermal  skeleton  takes 
the  form  of  regular  scales  or 
grains,  leaving  the  skin  a  certain 
amount  of  flexibility ;  the  ven- 
tral fins  are  often  represented 
by  a  pair  of  jwwerful  denticu- 
lated spines,  and  the  back  bears 
two  dorsal  fins,  of  which  the 
anterior  is  formed  of  strong 
spinous  rays,  the  first  of  which 
is  usually  very  large,  and  den- 
ticulated in  front  This  first 
dorsal  fin  is  sometimes  reduced 
to  a  single  strong  spine ;  it  is 
supported  upon  a  bone  attached 
to  the  head,  and  can  be  retracted 
within  a  groove  formed  in  the 
latter.    These  fishes  are  generally  of  rather  small  size;  they  inhabit  the  tropical  seas, 

and  are  often  adorned  with  the  most 
brilliant  colours.  One  species  occurs 
on  the  British  coasts.  They  are  but 
indiffelrent  food,  and  are  said  to  be- 
come poisonous  at  certain  seasons 
from  feeding  upon  the  coral-polypes ; 
this,  however,  is  probably  a  mistake, 
as  Guvier  states,  that  in  all  specimens 
opened  by  him  he  found  nothing  but 
sea-weeds. 

The  second  family,  the  Gymno' 
donia,  is  distinguished  from  the  pre- 
ceding by  the  structure  of  the  mouth, 
which,  instead  of  teeth,  has  the  sor* 
Fig.  47.— Balijrtea  penicilUgerus.  faces  of  the  jaws  covered  with  a  plate 

of  an  ivory-like  substance.    They  feed  upon  sea-weeds,  and  also  upon  Omstacea  and 
Hollusca,  in  breaking  up  the  shelly  coverings  of  which  these  solid  jaws  are  of  great 


Fig.  46.— Balistes  geographicus. 
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service  to  them.    The  akin  is  thick  and  leathery,  usually  heset  with  gpines ;  and  the 
branchial  aperture  is  reduced  by  it  to  a  very  small  size. 

like  those  of  the  preceding  fiamily,  the  majority  of  these  fishes  are  found  only  in 
the  seas  of  warm  climates,  yery  few  occurring  in  the  waters  of  Europe.    Some  of  them, 
belonging  to  the  genera  Diod&n  and  THiraodon,  haye  a  large  air-bladder,  and  possess  the 
Biwgnlar  powcT  of  iuflatuig  the  body  with  air,  so  as  to  swell  it  up  into  a  more  or  less 
g^bnlar  form.    This  inflation  is  effected  by  the  passage  of  air  into  a  large  sac,  which 
opens  into  the  oesophagus,  and  extends  oyer  the  whole  of  the  belly  beneath  the  skin. 
!nie  air,  accordmg  to  Mr.  Darwin's  observations,  is  swallowed,  and  then  forced  into  the 
sac,  where  it  is  retained  by  a  muscular  contraction.    This  sac  was  formerly  described 
as  a  crop,  or  first  stomach.    When  thus  distended,  the  great  quantity  of  air  collected  in 
the  yentral  region  causes  the  fish  to  float  with  its  belly  upwards  at  the  surface  of  the 
water,  in  a  most  hdpleas  position,  although  it  appears  to  have  some  little  power  of 
directing  its  course  by  the  agency  of  the  pectoral  fins.    The  distension  of  the  skin  also 
causes  the  spines  with  which  it  is  covered  to  erect  themselves  in  a  most  formidable 
manner,  affording  an  efficient  protection  against  the  attacks  of  ordinary  enemies. 
Mr.  Barwin  states  that  a  species  observed  by  him,  on  the  coast  of  Brazil,  was  able  to 
bite  most  severely ;  and  that  it  could  eject  water  from  its  mouth  to  some  distance,  at 
the  same  time  making  a  curious  noise  by  the  movement  of  its  jaws.    A  singular 
phenomenon  presented  by  this  fish  was,  "  that  it  emitted  from  the  skin  of  its  belly, 
when  handled,  a  most  beautiful  carmine-red  secretion,  which  stained  ivory  and  paper 
in  so  enriouB  a  manner,  that  the  tint  is  retained  with  all  its  brightness  to  the  present 
day."    These  fishes,  some  of  which  are  well  known  as  Sea  Porcupines,  are  of  moderate 
sise,  some  of  them  measuring  above  two  feet  in  length.    They  are,  .however,  of  little 
value ;  their  flesh  being  very  indiffbrent,  if  not  absolutely  unwholesome.    One  species 
has  been  taken  on  the  coast  of  Cornwall ;  it  was  first  described  by  Pennant,  who 
considered  it  identical  with  the  Tttraodon  Umgatua  of  Linnaeus — a  species  foimd  in 
Carolina.    Mr.  Yarrell  considers  it  to  be  distinct  from  this,  and  has  described  it  under 
the  name  of  T.  Fmnantiu    It  attains  a  length  of  more  than  a  foot  and  a-hal^  and  the 
diameter  of  the  inflated  belly,  in  a  specimen  of  this  size,  is  about  a  foot    A  species 
found  in  the  Nile,  the  T.  Uneaiuty  which  is  said  to  possess  electrical  properties,  is  often 
deposited  on  the  banks  of  that  river  by  its  periodical  inundations ;  on  finding  them- 
selves hopelessly  deserted  by  the  water,  they  always  swell  up  their  ventral  sac,  and 
become  dried  in  this  inflated  condition,  when  they  are  collected  by  the  children  and 
used  as  balls. 

•  The  largest  species  of  the  ianuly,  and  indeed  of  the  whole  sub-order,  are  the  Ortho' 
gorUci,  which  have  a  soft  skeleton  and  a  short,  thick  body,  destitute  of  tail ;  the  air- 
bladder  and  the  ventral  sac  of  the  preceding  fishes  are  entirely  absent,  and  the  fishes 
possess  no  power  of  inflating  their  bodies.  The  appearance  of  these  fishes  is  very 
peculiar ;  they  look  like  the  anterior  portion  of  some  very  large  fish,  cut  off  through 
the  dorsal  and  anal  fins,  and  then  closed  behind  and  frimished  with  a  broad  caudal  fin. 
Of  this  carious  group  two  species  are  found  in  the  British  seas,  although  they  appear 
to  be  rather  rare  in  the  waters  surrounding  our  coasts.  One  pf  these,  the  Short  Sun- 
fish,  or  the  Sun-fish,  par  excellence  {Orthagoriseua  Mola)^  is  almost  of  a  circular  form, 
with  long  dorsal  and  anal  fins  projecting  like  handles  from  its  hinder  part,  the  space 
between  these  being  occupied  by  a  broad  caudal  fin.  About  the  centre  of  the  body,  on 
each  side,  is  a  small  pectoral  fin,  and  in  front  of  this,  the  orifice  of  the  branchial  cavity. 
The  other  British  species,  the  0.  oblongus,  is  of  an  oblong  form ;  it  has  the  fins  in  the 
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same  positicm  as  tiie  euenlar  qpecies.  Botk  these  £ahes  attaia  a  IsKge  ase;  Hie 
Short  Sun-fifih,  in  particular,  sometimes  weif^  tiuee  or  iam  hmidied  ponadSi  and 
measures  ioar  or  fire  &et  in  lenglh.  The  ileeh  «f  the  Ortkmftnaci  is  soft  anA  terj 
uk^Setent,  and  possesses  a  disagreeable  odour;  ^[oaHties  which  einss  it  t»  be  yiKf 
litfle  esteemed.  It  is,  ho  verer,  Ut,  and  yieUs  a  oonsftdsrahle  qoantitj  of  oiL  Vim 
aliye  these  fishes  have  a  silvery  appearance,  and  at  ni^  they  am  said  to  he  azoead- 
inig^  phosphareaceat;  from  which  circumstanoe,  conned  with  their  moee  or  iasi 
rounded  fomit  it  is  piobahLe  that  the  names  of  Sun-fish  and  Moon-fish,  ap^iedtotham 
in  different  plaoes,  are  derived. 

OSOEA  lY. — GtANOIDEA.. 

Goneial  Chaxacte».~Of  the  remarkable  fishes  belonging  to  this  ordex  TSiy 
few  exist  at  present  in  our  watexs.  But  their  fossU  remains  occur  in  abundance  in 
almost  all  the  fossiliferous  strata  of  the  earth,  and,  in  some  of  the  older  ibnnatioTii, 
constitute  almost  the  only  indications  of  the  existence  of  yertebrated  animals  upon 
our  planet  at  the  period  of  the  deposition  of  these  strata.  It  was,  in  iaatf  the  abun- 
dance and  variety  of  these  fossil  remains  that  first  called  the  attention  of  naturalists 
to  these  fishes,  and  thus  introduced  a  new  and  important  element  into  ichthyologiosl 
classification.  Professor  Agassiz,  in  his  great  work  on  the  fbssfl.  fishesi  fi>and  it 
necessary  to  adopt  a  different  system  from  that  generally  in  use  amongst  aoologists, 
as,  in  many  instances,  the  organs  upon  which  the  latter  relied  for  the  charaoters  of 
their  groups,  were  absent  or  imrecognizaHe  in  the  remains  of  the  fishes  of  former 
ages.  Under  these  circumstances  he  derived  the  leading  characters  fi>r  his  geneial 
classification  of  Fishes  from  the  form  and  structure  of  the  scales,  or  dermal  appendages 
(see  page  14),  these  organs  being  generally  well  preserved  in  fossil  specimens ;  and  this 
has  undoubtedly  been  of  great  service  to  the  study  of  fossil  Ichthyology.  It  oaomot 
be  denied,  however,  that,  as  is  always  the  case  where  the  structure  of  a  sin^  system 
of  organs  is  adopted  as  the  basis  of  a  classification,  the  arrangement  of  Fishes  proposed 
by  Professor  Agassiz  is  evidentiy  artificial,  and  often  violates  the  natural  affinities  of 
the  animals,  removing  closely  allied  species  to  a  distance  from  each  other,  and  bringing 
others  into  close  juxtaposition  which  have  nothing  in  common  but  the  general  form  of 
their  scales. 

This  ii  abundantly  evident  from  the  study  of  the  characters  of  the  bony  fishes^  as 
already  set  forth,  and  it  is  equally  true  with  regard  to  the  Ganoidea  of  Agasaia,  the 
establishment  of  which  as  a  distinct  order  is  the  most  important  zoological  point  in 
the  work  of  that  eminent  naturalist  In  strict  accordance  with  his  principle  of 
arrrangement,  he  includes  under  this  order  all  the  fishes  which  arc  either  entirely  or 
partially  covered  with  bony  plates— a  character  which  is  exhibited  by  many  of  the 
fishes  already  referred  to  amongst  the  Teleostia,  such  as  the  [Lophobranchia,  a  con- 
siderable portion  of  the  Plectogmitha  and  Siludd®,  and  many  other  fishes 
bebnging  to  different  groups  of  bony  fishes.  But  a  great  many  of  the  living 
representatives  of  the  order  Ganoidea,  as  originally  circumscribed  by  Agassiz,  were 
well  known  to  be  nearly  allied  to  other  species  and  groups  in  which  the  dermal 
skeleton  never  presented  the  ganoidstructure,  so  that  it  became  neoessaiy  either  to  violate 
these  natural  affinities  by  preserving  the  order  in  the  form  originally  proposed  by  its 
founder,  or  to  introduce  into  it  new  elements  which  did  not  exhibit  the  peculiarities 
by  which  it  was  characterized,  and  which,  of  course,  would  have  entirely  effaced  the 
boundaries  of  the  order.    The  perception  of  this  difficulty  induced  Professor  MiiUer  to 
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iiiTwiigitw  ^  ftmotim  of  tlia  Vmng  ipeoim  of  Gsnoidea,  and  to  eomptre  it  with  that 
of  iha  iKHiy  iflhoi  oa  ike  one  hand,  and  with  that  of  tho  eartilagmoQi  flahea  on  tho 
other;  mad. it  appaaia  from  hii  naaarohea  that  a  portion  of  the  Ganoidea  of  Agania 
fMMBt  flhaHOten  entitlnig  diom  to  rank  as  a  diitinet  order,  intermediato  between  the 
Taleoaii*  aad  Salaohia,  hot  that  a  ooniiderable  number  of  the  fiahes  originallj  refbired 
to  the  cedar  mnat  oeonpj  places  amongst  the  Teleostia. 

Xhe  charactsr  by  which  the  Oanmdea  were  first  distingnished  from  other  fishes, 
wia  Iha  nataze  of  the  dermal  skeleton.  This  consists  of  smooth,  bony  plates,  covered 
with  ft  layer  of  enamel,  which  are  sometimes  distributed  oyer  tho  whole  surface,  some- 
Uaca  eonoftned  to  the  rsgion  of  the  head,  or  arranged  on  the  sides  of  the  body  with 
iBtomb  of  greater  or  toes  extent  between  them.  They  are  frequently  of  a  rhomboidal 
fBtSy  airanged  adge  to  edge,  in  obliquely  transverse  rows,  the  plates  forming  each  of 
fhaaa  beiag  attaofaed  to  those  of  the  next  row  by  a  distinct  process.  In  other  cases  the 
sovaeiBg  of  these  fishes  is  filmed  of  rounded  scales,  very  similar,  both  in  fbim  and 
tBiBgameiit,  to  the  lumiy  scales  of  the  Teleostia,  but  often  very  distinct  from  these  in 
dmr  stmctnre.  lake  the  scales  of  the  Teleostia,  these  bony  plates  are  formed  in 
d^aolsa  of^tha  skin,  and  the  membrane  of  this  capsule  appears  to  extend  in  the  form 
of  A  Tery  thm  pellicle  over  their  snr&oe.    In  a  few  species  the  skin  is  quite  naked. 

Tha  sikaletoiL  of  the  Ganoid  fishes  presents  a  considerable  diversity  in  its  stmcture, 
tad  eapeeially  in  the  extent  to  which  ossification  takes  place  in  it.  Thus  in  SQxne  fiirms 
Ae  oeiitva  of  the  vertobral  colnmn  is  reduced  to>  mere  dorsal  cord  (chorda  dor»aiu)f 
tmmArtmtMtA  ijy  «  oartilaginoiis  skull,  which  is  usually  protected  by  external  bony  plates. 
Tbe  prooowes  lorming  the  arches  for  the  passage  of  the  spinal  cord  and  aorte  in  these 
Isbee  are  distinctly  ossified.  By  degrees,  however,  the  ossification  extends  further ; 
the  sknU  ssd  vertebral  column  are  seen  to  be  composed  of  distinct  bones ;  the  bodies  of 
the  Tortotom  ediibiting,  in  some  cases,  the  same  structure  as  in  the  Selachia,  of  a 
ieriea<ifeartilaginons  rings,  inclosing  a  larger  or  smaller  portion  of  the  gelatinous 
matter  of  the  original  dorsal  cord ;  whilst  in  others  the  vertebrsB  acquire  the  form 
eaddbitod  by  those  of  the  Teleostia  (see  page  11),  or  even,  as  in  the  ZepidotUuSf  acquire 
a  sim  higher  development,  the  anterior  surface  of  the  body  of  each  vertebra  being  fur- 
aiafaed  with  a  ocmvex  process,  iHiieh  fits  into  a  cavity  of  tho  posterior  surface  of  the 
prseeding  one.  Thus  the  structure  of  the  spinal  column  shows  that  the  Ganoid  fishes 
ihoald  occupy  a  position  intermediate  between  the  Teleostia  and  the  Selachia,  as  the 
peeoliaiities  of  both  these  groups  are  rei»:oduced  in  different  members  of  the  order ;  and 
tbe  LtpidoitmiB  even  appears,  in  this  respect,  to  approach  the  higher  classes  of  Yertebrata, 
the  ReptHaa  and  Batrachia,  in  which  ite  peculiar  vertebral  conformation  is  first  met 
with.  In  the  compound  structure  of  the  lower  jaw  also,  the  Zepidosteus  presente 
a  considerable  resemblance  to  the  Beptiles. 

Xhe  struoture  of  the  fin-rays  partakes  of  the  same  diversity  as  that  of  the  skeleton. 
They  are  all,  with  the  exceptiim  of  the  first  rays  in  some  of  the  fins,  of  a  soft  and 
flex^kle  ooDsistenee ;  but  in  some  cases  they  are  entire,  in  others  divided  like  the  soft 
raya  of  moat  of  the  Tdeostia.  In  many  cases  the  edgeli  of  the  caudal  fin,  and  the 
SBterior  mazgins  of  the  other  fins,  are  covered  by  a  series  of  small  bony  pieces,  called 
fiiUra,  whioh  are  often  so  acutely  pointed  as  to  give  the  edge  of  the  fin  a  strongly 
lezrated  appearance. 

In  number  and  position,  the  fins  resemble'those  of  many  of  the  bony  fishes.  The 
pectorals  are  always  present,  as  are  the  ventrals,  with  a  few  doubtful  exceptions ;  the 
latter  are  always  placed  on  the  abdomen,  and  fix)m  this  circumstance  the  living  Ganoid 
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fishjos  wem  mr angod  by  CuTier  aii4  ottier  naturalieta  vitii  the  abdominal  Phyeoitomata, 
Tba  dorsal  aad  anal  &is  present  mucli  the  wme  diffcTeaces  of  ska  and  position  aa  the 
corresponding  organs  in  the  Telecwtia ;  but  the  arrangtMnent  of  the  caudal  fin  is  fre- 
quently very  difftircnt.  In  some  caaes  the  spinal  column  terminntea  at  the  middle  of 
the  c^iudal  fio,  which  thus  occupies  the  eitromity  of  tho  body  as  in  tJie  fiahes  of  the 
preceding  order ;  whikt  in  othera  the  extremity  of  the  spjne  is  continued  in  the  farm 
of  a  poifltud  ptoccas,  beneath  which  the  raja  of  the  caudal  fin  arc  attached.     Of  theae 

two  fonns  of  the  caudal  extremity,  the 


F%.  IS,  Fig.  m 

Fig,  *8.— Heart  and  arterial  bulb  of  I,epiao»tmif . 
a,  Tentrlcle;  b,  ourielc;   c,  jirtcrlal  bulU;  rf, 
brsLtiobiiil  artery;   i^^eey  branches  l&idinK  to  tlie 
brmicbiffi;   f^   coatloutitjon   of  tbo   artery;    g, 
br^chea  Iqudin^  to  ibe  uptrfiular  btancbia', 

Fiff.  49.— The  arterial  bulb  cut  open, 

fr,  Tcntricle ;    ft,  velIvs  of  the  aperture  leading 

from  the  auricle  *,  Ct  muBCUlar  eoat  of  thq  arteriul 

bulb ;  dt  opeuinir  for  this  posterior  branch  from 

whinb  e  ir  the  branchca  leacMng  to  branchliB  rise. 


former,  which  13  denominated  hom<kcer&^^ 
ia  characteristic  of  the  Tdeostia,  the  lat- 
ter, called  heUf&cerca!^  of  the  SeUEhia ; 
and  the  Ganoid  fishca  ejtHbit  a  tolerably 
gradual  passage  &om  the  one  to  the  other. 
In  their  internal  anatomy,  the  GaiL-> 
oidea  present  the  aamo  peculiar  combin- 
ation of  the  charaeters  af  the  other  two 
l^at  orders  of  Fishes.  Thus  the  arterial 
hulh,  as  that  portion  of  the  branchial 
artery  which  is  situated  immediately  in 
front  of  the  heart  is  called,  inaUad  of 
being  formed  merely  by  a  thickening  of 
the  walls  of  the  vessel,  as  in  the  bony 
fishes,  is  f undMhcd  with  a  distinct  muscu- 
kr  cijat  (Figs*  48  and  49),  by  which  it  is 
enabled  to  act  as  a  sort  of  supplementary 
hcarrt,  or  elongated  TCiitricle,  in  the  pro- 
pulsion of  the  blood  through  the  branchial 
Teesela  j  and  to  fit  it  more  completely  for 
the  performance  of  this  office,  it  is  fur- 
nished intemally  with  a  great  number 
of  yalves  (Fig.  49)  ^  to  praTent  the  return 
of  the  blood.  This  confonnation  is  ex- 
hibited also  by  iho  BelacHa,  although 
the  number  of  yalves  contained  in  the 
arterial  bulb  is  much  amaller  in  them 


than  in  the  Ganoidea;  but  the  Teleostia  ore  only  furnished  with  a  stogie  pair  of 
valves  at  the  aperture  leading  fi\jm  the  heart  into  the  artery,  and  the  latter  is  ^uite 
destitute  of  the  musciilar  coat. 

In  the  structure  of  the  brQnchifi&  the  Ganoidea  agree  with  the  true  bony  fishes. 
They  have  all  free,  pectinated  gills,  contained  in  a  cavity  which  m  protected  by  an 
operculum,  and  closed  beneath  by  a  branchiostepl  membrani,  which  is  frequently 
furnished  with  branchiosttgal  rays.  In  addition  to  the  regular  branchiae,  there  is 
frequcutJy  a  supplementary  brant:hial  organ  (the  opercular  brnmhia)  attached  to  the 
intorior  of  each  operculum ;  and  below  this  a  false  gill  or  pstttdtilrunehia^  which 
receives  only  arterialized  blood-  la  some  cases  the  tep  of  the  head  is  furnished  with  a 
pair  of  spiraclea,  a  structure  which  octura  amongst  the  Selachia,  but  ia  never  met  with 
in  the  bony  fiahos.  An  air-hladdcr  is  always  present  j  it  communicates  with  the 
pharynx  by  a  duet,  as  in  the  Physostomata. 
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intestine  is  often  furnished  with  a  spiral  valve,  as  in  the  Sharks  and  Rays.  Tho 
ment  of  the  optic  nerves  is  also  very  different  from  that  which  prevails  amongst 
y  fishes.  In  the  latter  these  nerves  cross,  so  that  each  nerve  runs  to  the  eye  of 
)  opposite  to  that  from  which  it  takes  its  rise.  In  the  Ganoidea,  on  the  contrary, 
LC  nerve  runs  to  the  eye  of  its  own  side,  and  the  two  nerves  meet  and  unite  at 
^e  distance  from  their  origin. 

risions. — Professor  Miillcr  divides  tho  living  Ganoid  fishes  into  two  great 
the  JEohstea,  with  a  perfectly  bony  skeleton,  and  the  Chondrosfea,  with 
leton  cartilaginous,  and  the  centre  of  the  vertebral  column  composed  of  a 
ons  soft  chorda.  The  application  of  this  rule  to  the  fossil  fishes  of  this  order 
ever,  attended  with  considerable  difficulties,  as,  according  to  Agassiz,  species 
g ,  closely  in  their  general  characters  with  the  former  section,  exhibit  in 
icture  of  their  skeleton  an  approach  to  the  second.  Professor  Vogt,  deriving 
sification  from  the  forms  of  the  dermal  skeleton,  divides  the  Ganoidea  into 
rincipal  groups  or  sub-orders — ^tho  Cyelifera,  in  which  tho  scales  or  plates 
g  the  body  are  rounded,  and  lio  over  each  other  in  the  same  manner  as  those  of 
J  bony  fishes ;  the  Rhombi/era,  which  have  the  body  clothed  with  quadrangular 
ates ;  and  the  Loricata,  which  are  either  entirely  naked,  or  have  the  head,  and 
le  anterior  part  of  the  body,  more  or  less  covered  with  irregular  plates  of  bone, 
t  of  these  groups  corresponds  with  tho  Ohondrostea  of  Professor  Miiller,  and 
)  others  may  be  regarded  as  equivalent  to  his  Holostea ;  and  as  they  appear 
ore  nearly  related  to  each  other  than  to  the  Ohondrostea,  and  may  very  well  bo 
d  in  a  single  group,  we  shall  retain  Professor  Miiller's  sections,  especially  as 
icipal  characters  upon  which  they  are  founded  are  exactly  applicable  to  all  the 
species,  the  only  examples  to  which  we  can  satisfactorily  appeal. 

StJB-OnDEIl  I. — IIOLOSTEA. 

nexal  Characters. — ^Tho  fishes  belonging  to  this  sub-order,  both  recent  and 
ire  distinguished  by  having  the  entire  surface  covered  either  with  scales  or  bony 

In  the  livwg  species,  the  skeleton  acquires  a  bony  consistence,  and,  in  some 
he  ossification  of  the  bodies  of  the  vertebrse  even  proceeds  to  such  an  extent  as 
irt  entirely  firom  the  ordinary  piscine  type,  and  to  present  no  small  resem- 
to  the  structure  prevailing  in  many  Reptiles.  In  the  form  of  the  body 
3  structure  of  the  head  these  fishes 
Le  those  of  the  preceding  order ;  the 
L  particular  is  never  covered  with  a 

of  dermal  bones. 

risions. — The  differences  in  the 
re  of  the  dermal  covering  exhibited 
fishes  of  this  sub-order  enable  us  to 
them   readily    into   two    principal 

In  one  of  these,  the  C7y(:/(/era  of  Fig.  M.-Scales  of  Ganoid  Fishes, 

he  body  of  the  fish  is  covered  with  "'  °^  Lepidotus;  6,  of  Olyptolepis. 

i  overlying  scales  (Fig.  50  *),  presenting  a  considerable  resemblance,  both 
1  and  disposition,  to  those  of  the  ordinary  bony  fishes.  In  some  instances 
e  even  of  the  same  homy  'texture ;  and  this  is  the  case  in  the  only  Hving 
niatives  of  the  group,  the  species  of  the  genus  Amia  (Fig.  51),  which,  in 
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fact,  have  generally  been  regarded  as  true  Teleostia.  Others  have  similar  homy  scales, 
covered  with  a  layer  of  enamel,  whilst  others  again  are  furnished  with  scale-like  bony 
plates. 

The  character  of  the  dermal  covering  is  not,  however,  the  only  point  in  which  the 
Cyclifera  depart  somewhat  from  the  normal  Ganoid  type  and  approach  the  true  bony 
Fishes ;  the  fins  are  entirely  destitute  of  fulcra  (see  page  63),  and  in  other  respects 
exactly  resemble  those  of  the  Teleostia ;  the  arterial  bulb  (page  64,  Figs.  4S  and  49) 
has  but  a  scanty  muscular  coat,  and  contains  only  two  rows  of  small  valves,  and  the 
spiral  valve  iu  the  intestine  becomes  exceedingly  small.  None  of  these  fishes  have 
opercular  branchiae. 

The  nearest  approach  to  tlie  Teleostia  is  made  by  the  family  AmiidcR^  the  only 
family  of  this  group  of  which  we  have  living  representatives  (Fig.  51).  They  arc 
clothed  with  small  homy  scales,  usually  covered  with  a  layer  of  enamel,  as  are  also 
the  bones  of  the  skull,  over  which  a  very  thin  skin  is  extended.  They  are^'nearly 
homocercal  (the  caudal  fin  occupying  the  whole  posterior  extremity  of  the  body) ; 
but  the  spinal  column  turns  up  slightly  at  its  extremity,  so  that  the  larger  por- 
tion of  the  fin  is 
situated  below  its 
termination,  giving 
it,  as  it  were,  an 
indication  of  the 
heterocercal  struc- 
ture which  prevails 
amongst  many  of 
Fig.  51.--Ainia  marmorata.  the  other  members 

of  the  order.  Tlic 
species  of  the  genus  Amia  inhabit  the  rivers  of  the  warmer  parts  of  America,  where 
they  feed  on  minute  Crustacea.    They  are  of  small  size,  and  but  little  valued  as  food. 

In  the  fossil  Cyclifera,  the  scales  are  of  a  bony  consistence.  They  form  t\ro 
families,  of  which  one,  the  C<Blacanthid(B^  is  characterized  by  having  the  scales  rather 
small,  and  the  perpendicular  fins  of  extraordinary  size,  all  placed  upon  the  hinder 
exti-einity  of  the  body,  so  as  to  present  the  appearance  of  a  single  enormous  fin. 
Theix)  are  always  two  dorsal  and  anal  fins,  and  the  caudal  is  generally  symmetrical ; 
although  one  genus  {Glyptolepis^  of  which  the  scales  have  been  figured  in  page  Co) 
is  heterocercal. 

In  the  Holoptychiicke,  the  scales  are  much  larger  and  thicker  than  in  the  preceding 
family,  and  the  whole  surface,  both  of  the  bony  scales  and  of  the  head,  is  covered  with 
a  layer  of  enamel,  and  often  adorned  with  elegant  raised  patterns.  They  were  heter- 
ocercal fishes,  often  of  large  size,  and  furnished  with  a  formidable  apparatus  of  conical 
teeth,  which  proves  them  to  have  been  of  a  most  predaceous  disposition.  The 
arrangement  of  the  dentine  and  enamel  in  these  teeth  is  exceedingly,  curious  and 
complicated. 

.  In  the  second  section  of  the  Holostea,  the  Rhombifera  of  Vogt,  which  may  be 
regarded  as  the  types  of  the  Ganoid  fishes,  the  bony  scales  are  always  of  a  more  or 
loss  quadrangular  form,  usually  rhomboidal  (Fig.  50  a).  They  are  arranged  in  oblique 
rows,  and  the  edges  are  generally  so  bevelled  that  each  scale  slightly  overlaps  the 
one  beneath  it ;  whilst  the  plates  in  each  row  are  usually  connected  with  those  in 
the  next  by  means  of  peculiar  processes.     These  plates  are  composed  of  trae  bony 
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matter,  and  oorered  with  a  bcautiM  layer  of  glassy  enamel.  The  ftna  in  the  Rhom- 
bifera  are  always  well  developed,  and  generally  furnished  with  fulcra ;  the  ycntral  fins 
are  abdominal  in  position,  and  the  caudal  extremity  exhibits  either  the  homoccrcal  or 
the  heterocercal  character. 

The  fossil  remains  of  fishes  of  this  group  are  distributed  through  almost  all  the 
strata  of  the  earth ;  but  in  our  present  world  it  has  but  few  representatives  belonging 
to  two  genera.  The  group  may  bo  divided  into  two  sections,  characterized  by  tho 
presence  or  absence  of  fulcra  on  the  fins,  and  each  of  these  sections  possesses  ono  living 
genus. 

Of  the  group  in  which  the  folora  are  deficient,  the  only  Uving  representatives 
belong  to  the  family  PoJyptcrida,  These  fishes  are  distinguished  by  the  peculiar 
structure  of  the  dorsal  fin,  which  is  broken  up  into  a  number  of  separate  spines,  occu- 
pying nearly  the  whole  length  of  the  back,  and  each  furnished  with  a  soft  fin  attached 
to  its  posterior  surface.  The  pectoral  fins  are  broad,  rounded,  and  fan-like,  supported 
upon  a  sort  of  short,  scaly  arm ;  the  ventrals  are  placed  very  far  back :  the  anal  fin  is 
single,  -and  the  tail  slightly  heterocercal.  The  body  is  very  elongated  and  cylindrical ; 
the  head  depressed,  and  furnished  with  a  pair  of  spiracles,  which  can  be  closed  by  a 
bony  valve.  The  opercular  branchisB  and  pseudo-branchia}  aro  wanting,  and  the 
branehioetegal  rays  are  replaced  by  a  single  large  triangular  bony  plate. 

The  only  known  species  of  this  family  inhabit  the  African  rivers.  Ono  {FolypUrus 
Wc^tV),  which  is  found  in  the  Nile,  has  sixteen  dorsal  fins,  whilst  another  (P.  senegalus)^ 
with  twelve  dorsal  fins,  inhabits  the  Senegal.  The  Nilotic  species  attains  a  length  of 
about  eighteen  inches.  It  keeps  in  the  muddy  bottom  of  the  river,  and  is  only  occa- 
sionally taken ;  it  is  regarded  as  an  excellent  fish  for  the  table. 

Nearly  allied  to  the  Polypteridae  are  the  Dipttriday  a  family  of  fossil  fishes  which 
have  hitherto  occurred  only  in  the  Old  Red-sandstone.  The  Dipteridae  are  decidedly 
heterocercal ;  the  upper  lobe  of  the  caudal  fin  being  much  larger  than  the  lower,  and 
the  tail  running  almost  to  its  extremity.  The  upper  surface  of  the  tail  is  bordered, 
like  the  lower  surface,  with  a  rayed  fin,  but  there  are  no  traces  of  spines  or  fulcra  either 
on  this  or  on  any  of  the  other  fins ;  the  pectorals  aro  of  considerable  size,  the  ventrals 
are  small,  and  there  are  two  large  dorsal  and  anal  fins,  situated  opposite  to  each  other, 
near  the  hinder  extremity  of  the  body. 

The  Aeanthodidcd  were  alio  heterocercal  fishes,  in  which  the  upper  surface  of  the  tail 
was  furnished  with  a  small  rayed  fin,  but  quite  destitute  of  spines  or  fulcra,  whilst  the 
remaining  fins  were  all  furnished  with  a  single  strong  spinous  ray.  The  dorsal  and 
anal  fins  were  single. 

The  fishes  of  this  family  were  of  small  size,  and  covered  with  very  small  bony 
plates.  They  are  found  entirely  in  some  of  tho  oldest  fossiliferous  strata,  the  Old  Red- 
sandstone  and  Carboniferous  groups,  and  they  aro  remarkable  amongst  the  fishes  of 
these  early  periods,  firom  having  the  skeleton  more  distinctly  ossified.    :  * 

The  fieumly  Pyenodontida  is  composed  of  homocercal  fishes,  of  a  broad,  compressed 
form,  which  are  distinguished  from  the  other  Ganoidea  by  the  absence  of  ventral  fins. 
They  were  small  fishes,  which  probably  derived  their  nourishment  from  molluscous 
animals ;  all  the  teeth  of  the  jaws  and  palate,  with  the  exception  of  the  firont  teeth  in 
the  jaws,  which  resemble  tho  human  incisors,  being  broad  and  fiat,  so  as  to  adapt  them 
especially  for  crashing  the  hard  sheUs  of  these  animals.  Their  remains  are  found  in 
several  strata,  Trat  disappear  after  the  Tertiary  period. 

Of  the  species  in  ^nrhioh  the  fins  are  furnished  with  fulcra,  some  ex^  ^\&\m^^t^^  \ 
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by  having  a  double  row  of  those  organs  along  the  edge  of  the  tail,  whilst  others  have 
only  a  single  row.  The  only  living  forms  belong  to  the  former  series,  and  constitute, 
with  several  fossil  genera,  the  family  Zepidosteida.  These  are  elongated  Pike-like 
fishes  (Fig.  62),  which  were  formerly  associated  with  the  EsocidsB,  and  are  generally 
known  under  the  name  of  boni/  pikes.  They  are  heterocercal,  and  both  edges  of  the 
caudal  fin  are  furnished  with  a  double  series  of  fulcra,  as  are  also  the  anterior 

margins  of  the  other 
fins.  The  jaws  are 
usually  produced  into 
a  long  narrow  snout, 
presenting  a  great 
resemblance  to  that 
of  the  Gangetic  Cro- 
Fig.  52.— Bony  Pike  {Lcpidostcm  osseus).  codUe,    and     armed 

with  a  double  series 
of  formidable  conical 
teeth,  the  internal  structure  of  which  is  very  remarkable.  The  nostrils  are  situated 
quite  at  the  extremity  of  the  upper  jaw,  which  is  composed  of  several  pieces  bearing 
teeth ;  the  lower  jaw,  in  like  manner,  consists  of  several  portions,  presenting,  in  this 
respect,  a  close  resemblance  to  that  of  many  Reptiles.  The  vertebral  column  also 
presents  a  structure  such  as  we  meet  with  in  no  other  fishes,  the  bodies  of  the  vertebrae 
being  regularly  articulated  together.  The  LepidosteidsB  are  furnished  with  opercular 
branchise  and  pseudo-branchiao ;  the  branchiostegal  membrane  contains  rays,  and  the 
air-bladder  is  of  large  size,  and  divided  into  numerous  cells. 

The  fishes  of  the  genus  Lepidostem  inhabit  the  rivers  and  lakes  of  America, 
especially  in  the  warmer  regions.  Several  species  have  been  described  by  American 
authors  as  inhabiting  the  fresh  waters  of  the  United  States ;  but  of  these  some  are  no 
doubt  mere  varieties.  They  attain  a  considerable  size,  some  of  them  being  between 
two  and  three  feet  in  length,  and  their  flesh  is  said  to  be  very  good. 

The  Zepidotida—Q.  nearly  allied  family,  with  two  rows  of  fulcral  scales  ?n  the 
margins  of  the  fins — are  distinguished  from  the  preceding  family  by  their  homocercal 
structure  and  smaller  teeth,  which  never  exhibit  the  peculiar  folded  arrangement  of 
their  constituent  parts  which  is  characteristic  of  the  Lepidosteidse.  The  species  of  this 
family  are  all  fossil. 

The  Ganoid  fishes  with  a  single  row  of  fulcral  scales  on  the  fins  are  also  known  to 
us  only  by  their  fossil  remains.  Like  the  forms  with  double  fulcra,  they  may  be  divided 
into  two  families,  in  accordance  with  the  structure  of  the  caudal  extremity.  The 
heterocercal  species  constitute  the  family  of  Palneoniscida,  examples  of  which  are  found 
only  in  the  older  formations  up  to  the  Oolitic  period.  They  have  a  single  dorsal  fin 
placed  about  the  middle  of  the  body,  and  the  anal  fin  is  also  single,  and  situated  near 
the  caudal.  iThe  homocercal  forms,  forming  the  family  Dapediida,  resemble  the 
preceding  in  the  number  and  position  of  their  fins,  but  the  bodies  of  the  vertebras  are 
ossified.    They  make  their  appearance  in  the  oolite. 

Sub-order  II. — Chondrostea,  or  Loricata. 
CtoaeiAl  Chazacten. — ^The  fishes  belonging  to  this  sub-order  were  arranged  by 
moat  of  the  earlier  naturalists  amongst  the  Cartilaginous  fish,  of  which  they  formed, 
with  Cuvier,  a  peculiar  order,  characterized  by  having  the  free  branchiae  and  opercular 


SHIELDED  QANOID  FISHES.  69 


apparatus  of  the  ordinary  bony  fishes.  They  are,  in  fact,  distinguished  from  the  other 
Uvinff  species  of  the  order  Ghmoidea  by  the  nature  of  their  skeleton,  in  which  the  centre 
of  the  vertebral  column  is  represented  by  a  simple,  soft  chorda  dorsdlis^  without  any 
indication  of  a  division  into  separate  vertebral  bodies.  The  processes  of  the  vertebrss 
are,  however,  generally  distinctly  ossified.  The  character  of  the  dermal  skeleton  is 
also  different.  It  consists  of  large,  cellular  bony  plates,  which  are  usually  collected 
together  so  as  to  form  a  strong  covering  for  the  head,  where  they  are  firmly  united  to 
the  cartilaginous  skull,  whilst  the  remainder  of  the  body  is  either  entirely  naked  or 
famished  with  a  few  bony  plates,  separated  by  intervals  of  skin  of  greater  or  less 
extent.  In  a  few  species  the  skin  is  completely  naked.  In  the  recent  forms  the 
mouth  is  always  placed  on  the  lower  surface  of  the  head,  at  some  little  distance  from 
the  tip  of  the  snout ;  but  in  some  of  the  fossil  species,  which  agree  with  this  group  in 
the  general  characters  of  the  skeleton  and  the  arrangement  of  the  dermal  plates,  it  is 
situated,  as  in  the  ordinary  fishes,  at  the  front  of  the  head. 

The  greater  part  of  the  fossil  species  belong  to  the  family  CepJuUaapida,  in  which 
not  only  the  head,  but  even  a  considerable  portion  of  the  body,  was  covered  with  bony 
plates,  giving  these  creatures  a  most  singular  aspect.  So  anomalous  is  the  appearance 
of  some  of  the  species,  in  fact,  that  for  a  considerable  time  after  the  discovery  of  their 
remains,  palssontologists  were  much  divided  in  opinion  with  regard  to  their  nature ; 
and  some  of  them  were  said  to  be  gigantic  water  beetles,  whilst  others  (such  as 


rig.  63.— Pterichthys. 

PUriehihys,  Fig.  53)  were  considered  to  be  aUied  to  the  King-crabs  (Limult)^  or  to  the 
Trilobites.  The  fins  in  these  fishes  were  very  imperfectly  developed,  and  some  of  them 
appear  to  have  been  often  entirely  wanting.  Thus,  in  the  Pterichthys,  the  only  repre- 
sentatives of  the  fins  appear  to  be  the  singular  jointed  organs  which  project  on  each 
side  of  the  anterior  part  of  the  body,  and  which  are  undoubtedly  the  pectoral  fins, 
although  certainly  under  a  very  curious  form.  The  perpendicular  fins  are  also  very 
slightly  developed,  and  the  caudal  fin  appears  to  have  been  always  deficient. 

The  remains  of  these  fishes  are  found  only  in  the  most  ancient  fossiliferous  strata 
of  the  earth's  crust ;  they  occur  in  the  greatest  abundance  in  the  Old  Red-sandstone, 
and  entirely  disappear  in  the  strata  above  the  carboniferous  rocks. 

DiTisions.— The  recent  Chondrostea  form  two  families,  which,  however,  agree  very 
closely  in  their  general  form  and  organization,  and  differ  principally  in  the  character  of 
the  dermal  covering.  In  the  family  of  the  Sturgeons,  or  Acipemeriday  the  body  is  elon- 
gated and  fusiform ;  the  head  depressed,  produced  into  a  triangular  snout,  and  covered 
with  bony  plates,  and  the  body  furnished  with  rows  of  large  tubercular  plates.  The 
mouth  is  funnel-ahaped  and  protrusible,  placed  on  the  under  surface  of  the  head,  and 
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in  front  of  it  a  few  barbules  depend  from  t}ie  snout.  They  poness  operculir 
branchisd,  pseudo-branchiae,  and  spiracles ;  the  opercula  are  large,  the  Sjob  well 
deyeloped,  the  tail  heterocercal,  and  furnished  with  fulcra  along  its  upper  margisu 

The  Sturgeons  are  generally  of  large  size,  and  inhabit  the  seas  of  different  parts  of 
the  world ;  but  often  ascend  particular  rivers  in  great  abundance  for  the  purpose  of 
spawning.  It  is  only  during  their  progress  towards,  and  their  abode  in,  the  fresh 
water  that  the  £[shery  for  the  Sturgeons  can  bo  carried  on ;  as  during  their  sojourn  in 
the  sea  they  appear  to  frequent  such  deep  water  as  to  keep  out  of  the  reach  of  the 
nets,  and  Mr.  Yarrell  states  that  he  has  never  heard  of  an  instance  of  a  Sturgeon 
being  taken  by  line. 

Two  species  are  found  on  the  British  coasts;  the  Acipenser  aturiOf  or  common 
Sturgeon,  is  the  best  known  of  these.  Its  usual  length  is  from  five  to  six  feet,  but  a 
specimen  has  been  taken  in  Scotland  measuring  eight  feet  six  inches  in  length,  and 
weighing  t^\'o  hundred  and  three  pounds ;  and  Pennant  mentions  the  capture  of  a  fish  of 
this  species  which  weighed  four  hundred  and  sixty  pounds.  The  flesh  of  the  Sturgeon 
is  regarded  as  a  great  delicacy,  its  flavour  being  compared  to  that  of  veal ;  and  so  highly 
was  it  esteemed  in  former  days,  that  our  Henry  the  First  is  said  to  hare  prohibited  its 
being  eaten  at  any  other  table  than  his  own.  Very  recently,  any  Sturgeon  taken  in  the 
Thames,  within  the  jurisdiction  of  the  Lord  Mayor,  was  denominated  a  royal  fish, 
from  an  old  custom  that  such  flsh  should  be  presented  to  the  sovereign. 

The  common  Sturgeon  is  far  more  abundant  in  the  seas  of  the  North  of  Europe  than 
on  our  coasts  ;  it  also  exists  in  the  Caspian  and  Black  Seas  in  great  quantities,  asso- 
ciated with  other  species,  of  which  one,  the  Beluga  {Acipenser  huao^  Pig.  54),  attains 
an  enormous  size.    This  flsh  often  measures  twelve  or  fifteen  feet  i&kngfh,  and  weighs 

more  than  tw^e  hundred 
pounds ;  tnd  CuTier  states 
that  specimens  haye  been  seen 
weighing  no  Icfa  than  three 
thoumndpouads.  It  ascends 
,      ,  the  great  rivers  which  empty 

Kg.  S4.-Boluga  (Acpen^  hmo).  themselves  into  the  seas  above 

mentioned,  in  company  with  the  common  sturgeon,  and  with  two  smaller  species,  the 
A.  Selops  and  A.  Jtuthenus,  of  which  the  former  attains  the  length  of  about  four,  and  the 
latter  of  two  or  three  feet.  The  Acipenser  JRuthent48,  or  Sterlet^  which  abounds  especially  in 
the  Caspian  Sea,  and  ascends  the  Volga  in  great  numbers,  is  regarded  as  the  most  delicate 
species  of  the  genus ;  but  the  flesh  of  the  Beluga  and  of  the  Soherg  {A,  Keiops)  is  of 
inferior  quality,  and  that  of  the  former  is  even  said  to  be  occasionally  unwholesome. 

Nevertheless,  this  flsh  is,  perhaps,  the  most  important  of  its  family,  as,  from  its 
sound,  or  air-bladder,  the  most  abundant  supply  of  flne  isinglasa  is  prepared.  The  other 
species  also  furnish  this  substance,  and  to  procure  it  vast  quantities  of  them  are 
captured  in  the  rivers  of  Eussia.  Another  article,  prepared  from  the  different  q[>ecie8 
of  Sturgeon,  is  the  substance  called  caviarey  which  forms  an  important  article  of  com- 
merce in  the  countries  bordering  on  the  Mediterranean.  It  consists  of  the  roe  of  the 
female  flsh,  which  is  cleaned,  washed  with  vinegar,  and  dried,  when  it  is  cither  pressed 
into  small  cakes,  or  packed  in  kegs.  The  roe  in  these  flshes  occupies  a  very  ^reat  pro- 
portion of  the  body,  occasionally  constituting  more  than  one-third  of  its  total  weig^ ; 
and  as  upwards  of  one  hundred  thousand  of  the  Beluga  alone*  are  said  to  be  taken 
*  The  roe  of  this  speoies  sometimes  weighs  as  much  as  eight  hundred  pounds. 
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annually  in  the  Russian  riyers,  we  may  form  some  idea  of  the  commeroial  importance 
of  this  article.  The  eaviare  prepared  from  the  roe  of  the  Sterlet  is  said  to  bo  far 
8ax>erior  to  that  obtained  from  any  other  [species ;  and  Cuvicr  states  that  it  is  reserved 
for  the  Imperial  court.  The  skin  of  the  Beluga  is  employed  by  the  Hussions  for  harness 
leather ;  and  the  chorda  donalit  of  several  species  is  said  to  be  cut  in  pieces,  dried,  and 
used  as  food  in  some  countries.  The  Baltic  and  the  American  seas  also  abound  in 
Sturgeons,  the  species  found  in  the  latter  locality  being  distinct  from  those  of  Europe. 
They  are  taken  in  considerable  quantities,  and  their  flesh  is  often  pickled  and  exported 
to  other  countries. 

The  8patulaf*ida,  forming  the  last  family  of  the  Ganoid  fishes,  roscuiblo  the  true 
Sturgeons  in  their  general  form ;  but  their  skin  is  quite  naked,  and  destitute  of  the  bony 
plates  which,  in  the  fishes  of  the  preceding  family,  cover  the  head  and  part  of  the 
body.  They  are  also  distinguished  by  having  the  snout  enormously  prolonged  and 
compressed,  so  as  to  form  a  thin  elongated  leaf-like  organ,  which  is  sometimes  nearly 
as  long  as  the  rest  of  the  body.  The  opercular  apertures  arc  very  large,  and  the  hinder 
margins  of  the  opercula  arc  produced  backwards  into  a  membranous  point,  which 
attains  nearly  the  middle  of  the  body.  The  mouth  is  wide,  and  very  different  in  its 
form  frt)m  that  of  the  Sturgeons ;  it  is  armed  with  numerous  minute  teeth  whilst  the 
animal  is  young ;  but  these  are  lost  as  it  increases  in  age.  The  species  of  this  curious 
family  are  found  only  in  the  great  rivers  of  North  America  ;  the  first  described  was 
the  Spattilaria  folium  from  the  Mississippi. 

Ordeb  v.— Sfxachia. 

O^ncml  Chavaotevs. — The  great  order  of  the  Selachia,  including  the  Sharks  and 

Rays,  may  be  considered  to  correspond  with  the  typical  portion  of  the  Chondroptery- 

gious  or  Cartilaginous  fishes  of  Cuvier.    That  author,  however,  included  amongst  his 

cartilaginous  fish  the  Sturgeons,  which  we  have  seen  to  belong  to  tho  Ganoid  order,  and 

the  Lampreys  and  their  allies,  which,  except  in  the  soft  texture  of  their  skeletons,  and 

the  arrangement  of  the  branchial  openings,  have  certainly  nothing  in  common  with  tho 

highly-organised  fishes  arranged  in  the  present  order.    The  Selachia  have  generally 

been  placed  nearly  at  the  bottom  of  the  scalo  in  the  classification  of  fiahcs ;  but  this 

opinion  of  their  inferiority  has  arisen  entirely  from  the  imperfect  ossification  of  their 

skeleton ;  in  the  perfection  of  their  general  organisation,  they  certainly  exceed  a]l  tlio 

other  members  of  the  class,  and  in  many  respects  approach  the  classes  immediately 

above  them  so  closely  that  Linnaeus  even  removed  them  altogether  from  the  class  of 

Fishes,  and  placed  them  amongst  the  lleptiles  as  a  peculiar  order  to  which  he  gavo  the 

name  of  Nantes, 

I       ITic  skeleton  in  the  Selachia  is  entirely  of  a  cartilaginous  nature.     The  skull  con- 

I  8i«ts  of  a  cartilaginous  capsule,  composed  of  a  single  piece,  without  any  indications  of 

i  sutures.     The  structure  of  the  jaws  varies  considerably.    In  the  Clnintcridic  the  upjxr 

I  teeth  are  supported  upon  the  front  of  the  lower  surface  of  the  skull,  which  also  tak(s 

the  place  of  the  palate;  but  in  the  Shai'ks  and  Rnys  there  isi  a  true  jiiovofible  upijcr 

jaw  bearing  the  teeth,  and  between  this  and  tho  base  of  tho  skull  are  tlie  rudiments  of 

a  true  palate.     The  lower  jaw  always  consists  of  a  single  cartilaginous  urcli. 

The  teeth  are  very  variable  in  their  form.  In  the  Sharks,  the  most  active  and 
predaceons  members  of  the  order,  tho  teeth  are  exceedingly  sharp,  compressed,  ar.d 
occasionally  serrated  at  the  c([^o. ;  in  the  Rnys  the  tt'olh  rilso  sometimes  exhibit  the  s.*:mc 
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tjenchBiit  chaittctfiJT}  but  m  man j  €iaAca  they  am  arrtrnged  in  mosaic,  and  th&&&  dLSerent 
forms  appear  occasionoJlj  to  be  otily  s£ceii^  pecuHaiitieB. 
In  wome  cases  the  tec^th  form  braad,  payemenl^lite  plates, 
corering  the  surface  of  tlie  ja,ws.  The  teeth  uri*  never 
m^erted  into  the  jaws,  but  ore  aimply  retained  ia  their 
position  hj  the  strong  akin  of  the  gums.  Thej  are  ar- 
ranged in  numerous  rowfi  upon  the  rounded  edge  of  tLe 
jawa^  those  of  the  outermost  row  £tanding  petpcndicnhurlr, 
^lid  being  the  only  ones  in  use,  whilst  thoE<?  of  the  iniucr 
rows  arc  inclined  inwards,  and  only  oequire  the  perpen- 
dicular pofiitioii  when  they  more  forward  to  take  the  ploce 
of  one  of  their  fellows  that  has  been  worn  out  by  long  use. 
The  'spinal  column  is  sometimes  a  simple  chorda  dortaltMi 
whieh  oc^^asionally  exhibits  indioJitions  of  Eegmentatum, 
mud  sometimes  composed  of  a  regular  seriea  of  c^rtilagino^ 
j  -{       vertebrae,  furui^ed  with  the  ssme  conical  cavities  as  in 

V  T       tbe  bony  fi^es.    The  arches  of  the  vertebra?  are,  however, 

p  "T       generally  cartilaginaus,  CTcn  in  the  forms  with  a  con- 

r  J         tinuous  dorsal  chord ;  and  in  those  which  have  the  hcAi 

-„     ^,     ,^  of  the  vcrtebne  cartilaginoug,  the  bases  of  the  proceases 

Fig.  55.— Moutli  of  Bhark.  „     .         l  a  ^   ^  i*  i    *      r  ..l         u 

are  usually  inserted  mto  pecumr  sockets  of  those  bones. 

The  pectoral  fins  are  attached  to  a  rtrong  cartilaginous  arch,  which  usually,  as  m 
the  bony  fishefi,  depends  from  the  hinder  part  of  the  ekull.  The  ventral  fins  are  always 
situated  at  the  hinder  part  of  the  ahdomcuf  on  each  side  of  the  anus  ;  and  in  the  molcB 
they  are  fumished  with  curious  cylindrical  appendages,  M-hicb  are  probably  orgfans  of 
adhesion.  The  pcrrpgndicular  fins  vary  considerably  in  number  and  position,  as  in  the 
preceding  groups  of  fishes,  and  some  of  them  are  freq^uently  wanting.  The  tail  is 
usually  hcteroccreal  The  fin  rays  are  ercoodingly  numerous,  and  of  a  homy  te3rturc, 
very  different  from  that  of  the  rays  of  the  fishes  of  any  other  group ;  hut  tbe  fins  are 
also  frequeatly  provided  with  a  strong  hollow  spine,  composed  of  dentine,  and  usuaOy 
Berrated  hebiod ;  this  is  supported  upon  a  moveable  ejurtilaginons  piece,  and  oika 
eoo&titntes  a  formidable  weapon* 

The  sldu  is  Bomctimea  q^uite  nakedj  but  usually  bears  a  number  of  larger  or  amoller 
fragniente  of  dentine,  which  ai^  sometimos  in  the  form  of  scattered  spines,  separated 
by  intervals  of  naked  aVin,  but  in  other  cases  are  distributed  in  minute  grains  over  the 
whole  surface. 

The  Selaehia  are  especially  distinguished  from  the  other  fishes  by  tbe  structure  of 
their  branchia?.  Tbe  branebial  arches  ore  fixed »  and  the  branchial  lamina^^  besides 
being  attached  by  their  bases  to  tbe  arches,  are  abo  fixed  by  the  whole  of  one  margin 
to  a  scries  of  partitions,  which  thus  bear  a  eeries  of  lamina  on  each  side  of  them.  In 
this  manner  a  series  of  branchial  sacs  U  formed^  wHch  open  into  the  pharynx  by 
separate  slits^  and  also  usually  possess  separate  external  epertures  to  allow  the  water 
employed  in  respiration  to  pass  oft".  The  nsual  number  cf  these  openings  is  five  on 
each  side  ;  but  in  some  cases  there  are  sii,  and  even  seven  of  them.  In  the  Chimairfdae 
there  is,  however,  only  a  single  external  opening ;  and  this  character  iuduecd  Cuvier 
to  place  these  singular  fishes  with  the  Sturgeons  in  his  order  of  Chondropterygii  with 
free  branchiae,  although  the  internal  structure  of  the  hranehial  apparatus  is  the  same 
as  that  of  the  typieal  Selachia, 
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The  arterial  bulb  in  the  Selachia  exhibits  the  same  muscular  coat  and  apparatus  of 
internal  yalyes  that  we  haye  alreadj  described  as  existing  in  the  Ganoid  fishes ;  but 
the  yalyes  are  generally  less  numerous  than  in  the  recent  species  of  that  order.  The 
ii)testine  is  also  Aimished  with  a  spiral  yalve,  which  often  attains  an  extraordinary 
degree  of  deyelopment.  There  are  no  pyloric  coeca,  but  the  pancreas  is  in  a  glandular 
form.  The  neryous  system  exhibits  a  marked  superiority  over  that  of  the  ordinary 
fishes,  the  volume  of  the  cerebral  hemispheres  being  much  greater  (see  Fig.  15,  B) ;  and 
the  optic  nerves  present  the  same  arrangement  as  in  the  Ganoid  fishes.  The  Selachia 
are  also  the  only  fishes  in  which  the  auditory  cavity  is  in  communication  with  the 
outer  world ;  the  eyes  are  in  some  cases  furnished  with  nictitating  membranes,  and  the 
nasal  sacs  are  of  very  complicated  construction. 

The  reproduction  of  these  animals  presents  several  remarkable  peculiarities,  and 
differs  considerably  from  that  of  most  fishes.  Thus  most  of  them  produce  living  young, 
which  are  developed  in  an  enlarged  portion  of  the  oviduct,  where  they  lie  free,  and 
surrounded  by  an  albuminous  liquid,  which  appears  to  assist  in  their  nutrition  during 
the  period  of  development.  It  is  even  said  that  in  one  species,  at  least,  the  yelk-sac 
attaches  itself  by  means  of  little  appendages  to  the  walls  of  the  oviduct,  thus  forming 
a  connection  with  the  parent  such  as  we  only  meet  with  elsewhere  amongst  the 
Mammalia.  Some  spe- 
cies, on  the  other  hand,         ^^  Q^  n  flO^ 


produce  ova,  which  are 
inclosed  in  hard,  homy, 
quadrangular  shells, 
n&ually  furnished  with 
a  pair  of  filamentous 
processes  at  each  ex- 
tremity (Fig.  66). 
These    egg -cases    are 

furnished  with  slits  to  ^^O,,^- 

allow  the   passage  of  Fig.  se.-Egg^aae  and  Young  of  Dog-fish, 

water  to  the  embryo, 

which  lies  coiled  up  in  their  interior  until  its  development  is  sufficiently  advanced, 
when  it  makes  its  escape  through  an  opening  at  the  extremity  towards  which  its  head  is 
situated.  The  filamentous  processes  of  these  egg-cases  are  said  to  serve  for  their 
attachment  to  sea-weeds,  so  as  to  prevent  the  young  animal  from  being  the  sport  of  the 
waves ;  the  empty  cases  are  constantly  to  be  found  thrown  up  on  the  beach,  and 
they  are  well  known  at  the  sea-side  under  the  name  of  Mermaid's-purses,  Sea- 
purses,  &c. 

The  embryo  exhibits  one  remarkable  peculiarity  which  appears  greatly  to  justify 
the  position  of  this  order  in  the  immediate  neighbourhood  of  the  Batrachia.  Before 
its  exclusion  the  yonng  fish  is  famished  with  extemal  filamentous  branchiae,  like  those 
which  exist  in  the  tadpoles  or  larvae  of  the  Batrachia,  a  character  which  wc  meet  with 
in  no  other  group  of  fishes. 

The  Selachia  are  all  inhabitants  of  the  sea,  although  some  of  them  occasionally 
frequent  the  estuaries  of  large  rivers.  They  are  all  of  large  or  moderate  size,  some 
species  attaining  gigantic  proportions,  when  their  voracity  renders  them  objects  of 
terror  to  the  inhabitants  of  the  coasts  on  which  they  occur. 

Diwisions. — They  may  be  divided  into  two  primary  groups  or  sub-orders — the 


74  THE  CHIMJERAS. 


Soheephaloy  vhicli  may  be  recognued  by  their  single  branchial  apertures  on  eaeh  side, 
and  the  Plagioitomatay  in  which  each  branchial  sao  has  a  sepr  rate  opening. 

SUB-ORDEB  I. — HOLOCEPHAUL. 

The  Holocephala  make  the  nearest  approach  to  the  Sturgeons,  and  were,  in  fact, 
included  in  the  same  order  with  them  by  Cuvier.  They  have  a  continuous  chorda 
dorsaltSy  with  cartilaginous  neural  arches  and  transverse  processes.  The  skull  is  short 
and  rounded,  and  its  anterior  margin  takes  the  place  of  the  upper  jaw,  and  supports  the 
teeth,  which  consist  of  broad  plates,  of  which  the  upper  jaw  bears  foiw,  the  lower  one 

only  two.  The  eyes 
are  very  large,  but 
without  eyelids.  The 
nasal  cavities  are  very 
large  and  convo- 
luted ;  they  open  on 
the  lower  part  of  the 

snout,  in  front  of  the 

Yig.  57.— Southern  Chimesra  (Callorhunchiis  australis.)  ,  ,.  ,     .        . 

mouth,  which  is  of 

small  size.     On  each  side  of  the  neck  there  is  a  single  branchial  aperture,  which  is 

furnished  with  a  sort  of  rudimentary  cartilaginous  operculum,  and  which  leads  down 

to  five  distinct  branchial  sacs,  with  separate  openings  into  the  pharynx. 

There  are  two  dorsal  fins,  of  which  the  anterior  is  rather  short,  triangular, 
furnished  in  front  with  ft  voy  large  iq^e,  and  situated  immediately  over  the  large, 
powerful  pectoral  fini ;  the  anal  fin  is  small,  and  the  tail  hetcrocercal.  The  skin  is 
perfectly  naked. 

The  Holocephala  are  all  oviparous,  and  their  eggs,  like  those  of  the  Sharks  and 
Rays,  are  inclosed  in  a  strong,  homy  capsule.  They  form  a  single  family,  the 
Chim(Brid(B  ;  Linnaeus  haying  applied  the  name  Chwiecra  to  them  from  their  singular 
appearance,  especially  when  badly  stuffed. 

The  best  known  species  is  the  Northern  Chimaera  {Chirrusra  motutrosa),  whioh  is 
called  the  Sea-cat^  and  the  King  of  the  Herrings^  in  different  localities.  It  is  three  or 
four  feet  long,  of  a  silvery  colour,  spotted  with  brown ;  the  snout  is  obtusely  conical, 
and  the  extremity  of  the  tail  is  produced  into  a  very  long  tapering  filament.  Jt  is  a 
native  of  the  northern  seas,  and  usually  follows  the  shoals  of  Herrings  during  their 
periodical  migrations  towards  the  shore,  feeding  upon  these  and  other  small  fishes ;  it 
is  also  said  to  feed  on  Medusas  and  Crustacea.  The  males  are  furnished  with  bony 
appendages  at  the  base  of  the  ventral  fins,  and  also  with  a  singular  plate,  terminated 
by  a  spinous  disc,  on  the  crown  of  the  head  in  front  of  the  eyes ;  the  possession  of  this 
appendage,  coupled  with  its  habit  of  following  the  Herrings,  has  no  doubt  ^ven  rise 
to  the  fanciful  appellation  referred  to  above.  This  fish  occurs  occasionally  on  the 
British  coasts ;  its  flesh  is  coarse,  and  very  indifferent  as  food ;  but  the  oil  furnished 
by  its  liver  is  said  to  be  employed  by  the  Norwegians  in  diseases  of  the  eyes. 

In  the  seas  of  the  southern  hemisphere,  the  place  of  the  ChimiBra  monstrosa  is  taken 
by  another  species,  the  Callorhynchits  amtreUis  (Fig.  57),  so  called  from  its  having  the 
snout  produced  into  a  cartilaginous  process,  which  is  bent  backwards  at  the  extremity, 
so  as  to  acquire  no  smaU  resemblance  to  a  hoe.  It  is  of  about  the  same  size  as  the 
northern  Chimaera,  and  is  of  a  silvery  colour,  tinged  with  yellowish  brown.  The  tail 
is  not  produced  into  a  filament. 
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SUB-ORDEK  II.— PlAOIOSTOMATA. 

Oenezal  Cliantcters. — In  the  Plagiostomato,  the  centre  of  the  vertebral  column 
is  usually  more  or  less  ossified,  and  divided  into  separate  vertebra),  and  even  where  it 
still  forms  a  continuous  chorda  dorttUitj  the  boundaries  of  the  vertcbrs  arc  indicated  by 
transrerse  partitions.  The  union  of  the  yertebral  column  with  the  akuU  is  effected  by 
means  of  a  joint,  which  contains  a  conical  cavity.  The  skull,  as  in  the  preceding 
sub-order,  forms  a  simple  cartilaginous  capsule;  but  its  anterior  margin  no  longer 
performs  the  office  of  a  jaw,  the  upper  jaw  being  formed  of  a  separate  cartilaginous 
arch.  The  mouth  is  very  wide  (Fig.  65),  and  placed  quite  on  the  lower  surface  of 
the  body,  at  some  distance  from  the  extremity  of  the  snout,  which  is  greatly  inflated 
to  give  room  for  the  enormous  nasal  capsules.  The  mouth  is  always  of  an  arched 
form,  and  contains  numerous  rows  of  teeth,  of  which  the  inner  are  continually  coming 
up  to  replace  those  which  have  been  long  in  use.  The  branchial  sacs  are  completely 
separated,  and  furnished  with  distinct  apertures  for  the  passage  of  the  water  which 
has  been  employed  in  respiration ;  these,  in  the  Sharks,  are  placed  at  the  sides  of  the 
neck,  but  in  the  flattened  Kays  they  are  situated  on  the  lower  surface  of  the  body,  a 
little  behind  the  mouth.  On  the  upper  surface  of  the  head,  behind  the  eyes,  is  a  pair 
of  spiracles,  which  communicate  with  the  pharynx.  The  skin  is  almost  always 
famlshied  with  the  hard  bodies  already  described,  cither  in  the  form  of  scattered 
spines,  or  of  minate  grains  covering  the  whole  skin. 

Mvialoiifl. — ^These  fishes  are  divided  by  Professor  Miiller  into  numerous  families, 
which,  however,  may  all  be  referred  to  one  of  two  groups,  the  Sharks  {Squalina),  and 
the  Bays  {Raiina), 

The  Sharks  are  at  once  distinguished  by  their  elongated,  spindle-shaped  bodies, 
their  branchial  apertuiet  placed  on  the  sides  of  the  neck,  and  their  pectoral  fins  of  the 
ordinary  form  and  positiicm.  The  symmetrical  tail  is  large  and  fleshy,  furnished  with 
powerful  fins,  which  render  it  a  most  powerful  agent  in  progression;  the  nose  is 
usually  conical  and  pointed,  the  mouth  large,  and  armed  with  most  formidable  cutting 
teeth,  and  tlie  upper  surface  of  the  head  is  frequently  furnished  with  a  pair  of  spiracles, 
dthough.  these  apertmee  fore  often  wanting.  This  group  includes  the  numerous 
species  of  Shades  and  Dog-fishes,  wliich  may  be  distributed  into  the  following 
families. 

The  ScyUUtU^  or  Dog-fishes,  have  a  short,  blunt  snout,  an  anal  fin,  two  dorsal  fins, 
placed  further  back  than  the  ventrals,  and  small  branchial  apertures,  of  which  a  part 
stand  over  the  base  of  the  pectoral  fins.  The  top  of  the  head  possesses  spiracles,  and 
the  teeth  aro  sharp  and  tongue-shaped,  with  three  points,  a  large  one  in  the  middle,  and  - 
a  small  one  on  each  side  ;  but  some  of  the  teeth,  which  appear  to  be  specially  intended 
for  cutting,  aro  finely  serrated  along  both  th^r  edges.  The  Dog-fishes  are  also  distin- 
guished from  the  other  Sharks  by  their  oviparous  reproduction ;  the  egg-case,  with  its 
little  inmate,  has  already  been  figured  (Fig.  56).  The  Dog-fishes  arc  amongst  the 
smallest  of  the  Sharks,  the  largest  British  species  measuring  no  more  than  two  or  three 
feet  in  length.  Three  species  inhabit  the  British  seas,  where  one  of  them  occurs  in 
great  abundance,  and  is  often  caught  by  lines  intended  for  other  fish.  It  is,  however, 
of  little  or  no  value.  Both  species  aro  of  a  reddish  tint,  mottled  in  the  one  with  small 
black  spots,  and  adorned  in  the  other  with  a  smaller  number  of  large  round  black  and 
white  spots.  The  skin  of  these  fishes  is  commonly  used  by  cabinet-makers  as  a  fine 
rasp ;  it  is  known  to  them  by  the  name  of  ^^  fish-skin." 
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The  CarcharidtSj  or  true  Sharks,  have  acute  triangular  teeth  of  very  large  size,  trv'O 
spineless  dorsal  fins,  of  which  the  anterior  is  situated  ahove  the  space  between  the  pec- 
torals and  ventrals,  and  a  more  or  less  forked  tail  (Fig.  58).    The  spiracles  are  wanting. 

To  this  family  belong 
the  large  Sharks  of 
hot  climates,  of  the 
ferocity  of  which,  in 
attacking  eyen  human 
beings  when  swim- 
ming, such  wonderful 
stories  are  often  re- 
lated by  travellers.  Of 
Fig.  58.— Thresher,  or  Fox  Shark  (CarcAanoa  Ftt/pM).  these  the    most  cele- 

brated is  the  White  Shark  (Carcharias  vtdgaris,  Fig.  58*),  which  appears  to  occur  in 
almost  all  seas,  is  tolerably  abundant  in  the  Mediterranean,  and,  according  to  some  natu- 
ralists, has  even  been  taken  near  our  own  coasts.  This  terrible  fish  attains  a  length  of 
twenty-five  or  thirty  feet ;  its  mouth  is  very  wide,  and  armed  with  acute,  serrated, 
cutting  teeth,  with  which,  if  some  of  the  accounts  of  travellers  are  to  be  believed,  it 
can  readily  bite  through  the 
body  of  a  man.  It  constantly 
follows  ships  in  warm  climates, 
apparently  for  the  sake  of  the 
garbage  and  other  matters 
which  are  thrown  overboard; 
but  sailors  are  generally  averse 
to  such  a  formidable  neighbour, 
and  means  are  soon  taken  to 
get  rid  of  him.  The  Shark  bites 
boldly  at  almost  any  bait  of 
sufficient  size  to  suit  his  enor- 
mous throat,  and  may  generally 
bo  taken  easily  by  putting  a 
piece  of  pork  upon  a  large  hook 
attached  to  a  chain,  and  trailing 
this  tempting  bait  at  the  stem 
of  the  ship.  When  hauled  on 
board  the  first  operation  is  usually  to  cut  off  the  tail,  as  its  great  strength  renders  its 
blows  exceedingly  dangerous. 

Another  species,  which,  although  an  inhabitant  of  the  Mediterranean,  is  not 
unfrequently  met  with  on  our  south  coasts,  is  the  Blue  Shark  (Carehariaa  glaueui). 
It  sometimes  reaches  the  length  of  eight  feet,  and  is  an  exceedingly  bold  and  voracious 
animal,  which  is  regarded  by  the  fishermen  as  one  of  their  greatest  enemies.  The 
Blue  Sharks  live  almost  entirely  upon  fish,  of  which  they  must  devour  a  great  number ; 
and  they  often  annoy  the  fishermen  greatly  by  hanging  about  thjB  boats,  seizing  the 
fish  that  are  being  drawn  up,  and  not  only  biting  through  the  lines  for  the  legitimate 
purpose  of  getting  off  with  their  prey,  but  even  sometimes,  apparently,  for  the  mere 
pleasure  of  the  mischief.  Sometimes,  however,  they  get  hooked  when  thus  engaged, 
when,  if  they  cannot  bite  through  the  line,  they  immediately  roll  themselves  round  so 


Fig.  58».— White  Shark  {Carcharias  vulgarU). 
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as  to  wind  the  line  upon  their  bodies ;  and  Mr.  Couch  states  that  *^  this  is  sometimes 
done  in  such  a  complicated  manner,  that  he  has  known  a  fisherman  give  up  any 
attempt  to  unroll  it  as  a  hopeless  task."  To  the  drift  nets  employed  in  the  Pilchard 
fbhery,  on  the  Cornish  coast,  it  is  an  equally  dangerous  enemy,  passing  along  the 
whole  length  of  the  net,  and  picking  out  the  Pilchards  by  biting  them  away,  together 
with  the  portion  of  the  net  in  which  they  are  entangled.  Many  of  the  old  writers  on 
natural  history  celebrate  the  affection  of  the  Blue  Shark  for  its  young ;  and  even  in  the 
present  day  it  is  a  common  belief  amongst  sea-faring  people  that  at  the  approach  of 
danger  the  young  Sharks  enter  the  mouth  of  their  parent  and  take  shelter  in  its  belly. 

Another  British  species  is  the  Fox  Shark  {Carchariaa  Vulpes,  Fig.  58),  wHich  is  also 
known  aa  the  Sea  Fox,  the  Sea  Ape,  and  the  Thresher ;  the  latter  name  is  said  to  be 
applied  to  it  from  its  habit  of  defending  itself  by  blows  with  its  tail.  It  is  said  to 
attain  a  length  of  fifteen  feet,  and  specimens  have  been  taken  in  the  British  seas 
thirteen  feet  long.  Its  appearance  is  rendered  very  remarkable  by  the  great  length  of 
the  upper  lobe  of  the  tail. 

The  Zt/ganida,  or  Hammer-headed  Sharks,  are  very  closely  allied  to  the  Car- 

charidsc,  and  differ  principally 


Fig.  59.— Hammer-headed  Shark  {Zygcena  malleus.) 


in  the  singular  form  of  the 
head  (Fig.  59),  which  is  very 
broad,  forming  a  projection  on 
each  side  of  the  front  of  the 
body,  at  the  extremityof  which 
the  eyes  are  situated.  The 
head  bears  a  considerable  re- 
semblance to  the  head  of  a 
hammer,  whence  the  name 
conmionly  applied  to  these 
creatures.  Several  species  of 
these  curious  fishes  occur  in 
various  parts  of  the  world; 
the  common  species,  Zygcsna 
mdUeus^  is  found  in  the  Me- 
diterranean, and  also  in  the 
warm  parts  of  the  ocean,  and 
attains    a   length    of   about 


twelve  feet ;  it  is  very  ferocious,  and  is  even  said  to  attack  men  when  bathing. 

In  the  Zamnidaj  lie  two  dorsal  fins  are  destitute  of  spines,  the  spiracles  are  large, 
and  the  branchial  apertures,  which  are  of  very  large  size,  are  all  situated  in  front  of 
the  base  of  the  pectoral  fins.  There  is  an  anal  fin ;  the  nose  is  usually  long  and 
pyramidal,  the  mouth  very  wide,  and  the  teeth  Ungulate,  not  •  serrated,  but  sometimes 
famished  with  small  lateral  points. 

In  these  Sharks,  the  caudal  fin  is  broadly  forked,  and  the  two  lobes  are  nearly 
symmetrical.  Three  species  are  found  in  the  British  seas.  Of  these  the  Porbeagle 
{Lamna  comubiea),  and  the  Beaumaris  Shark  (L.  monenais),  rarely  attain  a  length  of 
nine  feet,  whilst  lie  third  species,  the  Basking  Shark  {Selachus  maximus)^  is  the  largest 
of  the  whole  group  of  Sharks,  measuring  occasionally  no  less  than  thirty-six  feet. 
Notwithstanding  its  great  size,  this  fish  appears  to  be  the  least  ferocious  of  the  Sharks, 
and  its  teeth  are  smaller  in  proportion  than  those  of  any  other  species.    It  appears  to 
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be  sluggish  in  its  habits,  frequently  lying  motionless,  sunning  itself  at  the  surfkee  of 
the  Tvater,  from  which  circumstance  the  name  of  Sun-fish  is  given  to  it  on  the  north 
coast  of  Ireland.  When  thus  engaged,  it  will  sometimes  allow  a  boat  to  touch  it 
before  moving.  It  does  not  appear  to  feed  on  £shes,  the  stomach,  when  examined, 
containing  a  pulpy  mass,  apparently  consisting  of  the  remains  of  invertebrate  animals ; 
Liunceus  states  that  it  feeds  on  Medusa),  wbilst  Pennant  attributes  to  it  a  vegetable 
diet.  The  branchial  apertures  are  very  large,  surrounding  the  greater  part  of  the  necL 
It  is  taken  occasionally  for  the  sake  of  the  liver,  which  yields  a  large  quantity  of  oil. 
The  usual  way  in  which  it  is  captured  is  by  the  harpoon ;  but  when  struck  with  this 
instrument,  it  is  said  to  plunge  down  into  the  water  with  such  force  and  rapidity  as  to 
render  it  rather  a  dangerous  prize. 

The  Galeidcd  have  an  anal  fin  and  spiracles ;  their  two  dorsal  fins  are  destitute 
of  spines,  the  caudal  exceedingly  imsymmetrical,  and  the  spiracles  are  very  small. 
Two  species  occur  commonly  in  our  seas.  One  of  these,  the  common  Tope  {QaUtu 
vulgaris),  known  on  some  parts  of  the  coast  as  the  Penny  Dog  and  the  Miller's  Dog, 
attains  a  length  of  about  six  feet,  and  is  very  injurious  to  the  fisheries.  Its  teeth  are 
triangular,  sharp,  and  serrated  externally  ;  and,  like  the  Blue  Shark,  when  caught  on  a 
line,  it  frequently  bites  through,  and  thus  gets  away ;  but  if  it  fails  in  this,  it  has  recourse 
to  the  same  expedient  of  twisting  the  line  round  the  body.  Its  liver  frunishes  an  oil, 
and  this  is  the  only  use  that  is  made  of  it  when  caught.  Tho  other  Britiflh  species, 
the  Smooth  Hound  {Mustehis  Imvis),  although  resembling  the  preoedixig  in  its  form  and 
general  characters,  is  remarkably  distinguished  by  the  stmctore  of  its  teeth,  which  are 
flat,  and  cover  the  jaws  with  a  sort  of  mosaic,  similar  to  that  which  prevails  amongst 
the  Rays.  From  this  circumstance  it  is  called  the  Say-mouthed  Dog  in  Cornwall. 
This  fish  is  one  of  the  smallest  of  the  Sharks,  and  Ibeds  principally  upon  Crustacea, 
which  its  pavement-like  teeth  are  admirably  adapted  for  crushing. 

The  Notidanida  resemble  the  Lamnidae  in  many  respects ;  but  they  have  only  a 
single  dorsal  fin,  and  the  branchial  apertures  are  six  or  seven  in  number.  These  are 
comparatively  small  fishes,  measuring  about  three  feet  in  length ;  two  of  them  arc 
common  in  the  Mediterranean. 

The  CestraciontidcBy  of  which  we  have  only  a  single  living  representative,  although 
their  fossil  remains  are  tolerably  numerous  in  some  of  the  older  formations,  are  distin- 
guished by  the  fonn  of  their  teeth,  which  are  arranged  upon  the  jaws  in  a  pavement- 
like form,  those  in  front  being  pointed,  whilst  the  hinder  ones  are  converted  into  broad, 
flat  grinders.  The  form  of  the  body  is  short  and  stout ;  the  head  is  large,  with  promi- 
nent pyes ;  and  the  mouth  is  placed  at  the  front  of  the  head.  There  are  two  dorsal 
fins,  each  furnished  with  a  short,  stout  spine,  a  single  anal  fin,  and  a  pair  of  spiraclce. 
The  only  species,  the  Cesiraeion  JPhiUipsii,  is  found  in  the  Eastern  seas,  especially  on 
the  coast  of  New  Holland. 

In  the  SpinacidcB  the  general  form  of  the  body  resembles  that  of  the  GaleidsB,  and,  as 
in  those  fishes,  there  arc  two  dorsal  fins,  but  the  anal  fin  is  wanting.  The  teeth  are 
small  and  acute ;  the  spiracles  are  distinct ;  and  both  the  dorsal  fins  are  furnished  with 
a  strong  spine.  A  very  common  European  species  is  the*  Picked  Dog-fish  {Spkwx 
Aeanihiaa),  which  is  found  in  the  European  seas,  and  attains  a.  length  of  about  three 
feet.  They  are  said  to  afford  the  best  food  of  any  of  the  Sharks,  and  are  commonly 
brought  to  the  markets  of  sea-side  towns.  The  flesh  is  often  dried ;  the  liver  yields  a 
large  quantity  of  oil ;  and  when  they  occur,  as  they  sometimes  do,  in  yaat  quantities, 
their  intestines  are  employed  as  manure.    Mr.  Couch  states  that  he  has  heard  of  twenty 
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thousand  of  thorn  being  taken  in  a  scan  at  one  time.  It  is,  however,  as  a  general  inilc, 
rather  a  nuisance  to  the  fishermen,  often  biting  off  groat  numbers  of  their  hooks.  The 
spines  of  the  dorsal  fins  are  employed  by  the  IHcked  Dog-fish  as  weapons  of  offence ;  it 
bends  itself  into  the  form  of  a  bow,  and  then,  by  a  sudden  motion,  strikes  out  \s'itli 
great  force ;  and  so  accurate  is  its  aim  said  to  be,'that  if  it  be  touched  upon  the  head, 
it  will  inflict  a  wound  upon  the  aggressor  without  the  least  injury  to  its  own  skin. 

The  Scyitmidm  resemble  the  Spinacidss  in  most  of  their  characters,  including  the 
absence  of  the  anal  fin,  but  the  dorsals  are  destitute  of  the  strong  spines  characteristic 
of  the  preceding  family.  The  Scymnidoe  ore  also  shorter  nnd  thicker  in  the  body,  and 
the  lobes  of  the  caudal  fin  are  more  equal.  Some  specios  of  this  family  attain  a 
considerable  size,  the  GhxH3nland  Shark  {Scymnua  borealis)  sometimes  measuring  upwards 
of  fourteen  feet  in  length.  It  is  occasionally  found  on  the  northern  coasts  of  this 
country,  but  generally  inhabits  the  Arctic  seas,  where  it  is  one  of  the  greatest  enemies 
of  the  Whales,  attacking  and  biting  those  enormous  creatures  with  the  greatest  perti- 
nacity. When  it  meets  with  a  dead  whale,  it  scoops  hemispherical  pieces  out  of  the 
body  with  its  enormous  jaws,  which  border  a  mouth  of  from  twenty  to  twenty-four 
inches  in  breadth ;  but  although  the  Sharks  are  constant  attendants  upon  the  whalc- 
fishers  when  they  are  engaged  in  cutting  the  blubber  irom  their  captures,  and  the  men 
not  un&equently  slip  into  the  water  amongst  them,  Mr.  Scoresby  states  that  ho  ncyer 
heard  of  an  instance  of  their  being  attacked.  It  is  exceedingly  tenacious  of  life,  and 
80  indifferent  to  wounds  that  it  will  return  again  to  its  banquet  after  having  been 
driven  off  by  a  stab  with  a  knife  which  might  have  been  supposed  quite  sufficient  for 
its  destruction.  When  cut  up,  also,  the  different  parts  of  the  body  appear  to  retain 
a  certain  amount  of  life  for  some  hours,  and  even  after  decapitation  it  is  said  not  to  be 
safo  to  trust  the  hand  between  its  formidable  jaws.  Whales,  however,  are  not  the 
only  food  of  the  Greenland  Shark ;  it  condescends  also  to  devour  small  fishes  and  crabs. 
It  appears  to  be  particularly  liable  to  the  attacks  of  a  parasitic  crustaceous  animal,  one 
or  two  inches  in  length,*  belonging  to  the  family  Lemeeidao  (vol.  i.,  p.  298),  which 
attaches  itself  to  the  eyes,  and  occurs  so  constantly  in  this  situation  that  it  was  formerly 
regai*ded  as  a  peculiar  natural  appendage  of  tho  eye.  This  parasite,  no  doubt,  has  a 
very  injurious  effect  upon  the  sight  of  the  animal ;  and  tho  sailors  commonly  believe 
that  the  Greenland  Shark  is  totally  blind,  as  it  never  exhibits  any  desire  to  escape, 
even  when  threatened  with  a  blow  from  a  knife  or  lance.  Several  other  species  of  this 
family  are  found  in  the  seas  of  different  parts  of  the  world. 

The  Squatinida,  at  the  first  glance,  exhibit  a  considerable  resemblance  to  the  fishes 
of  the  following  group,  the  body  being  much  depressed,  and  the  pectoral  and  ventral 
fins  large  and  broad,  giving  them  a  discoid  form.  Like  the  fishes  of  the  preceding  families, 
they  are  destitute  of  an  anal  fin,  and  have  a  pair  of  spiracles  on  the  top  of  tho  head, 
which  is  very  broad,  and  bears  tho  eyes  on  its  upper  surface  instead  of  on  the  sides. 
The  mouth  is  very  wide,  and  situated  quite  at  tho  front  of  the  head ;  and  the  branchial 
orifices  are  long,  and  placed  in  a  cleft  which  separates  the  large  pectoral  fins  from  the 
head.  Both  the  pectoral  and  ventral  fins  are  broad  and  extended  laterally;  there  are 
t\»-o  dorsal  fins  placed  upon  the  caudal  portion  of  the  body  behind  the  ventrals ;  the 
anal  fin  is  wanting,  and  the  caudal  is  nearly,  or  quite,  symmetrical. 

The  typical  species  of  this  family,  tho  Squatina  angelua,  is  not  uncommon  in  our  seas ; 
it  is  known  both  in  England,  and  in  several  other  countries,  by  the  name  of  the  Angel, 
which  certainly,  as  hinted  by  Mr.  Yarrell,  was  never  given  to  it  for  its  beauty.  It  is 
*  Lemoia  eUmgata  ot  Qrviim 
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also  called  the  Monk-fish  in  some  places,  probably  from  the  hooded  appearance  of  its 
head ;  and  Mr.  Donovan  states  that  its  form  has  also  attained  for  it  the  name  of  the 
Fiddle-fish.  It  is  said  sometimes  to  attain  a  length  of  seven  or  eight  feet,  and  is  an 
exceedingly  voracious  fish,  swimming  close  to  the  bottom  of  the  water,  and  feeding 
principally  on  the  common  fiat  fishes^  which  arc  to  be  met  with  in  abundance  in  such 
situations.  Its  flesh  was  formerly  held  in  some  esteem,  but  it  is  now  considered  coarse 
and  seldom  eaten.  The  skin,  however,  is  much  used  for  polishing  cabinet  work,  and 
also  affords  a  fine  sort  of  shagreen.  A  species  found  in  the  Mediterranean,  the  Squatina 
aculeaia,  is  distinguished  by  having  a  row  of  strong  spines  along  the  back. 

The  second  group  of  the  Plagiostomata,  the  Baiinay  including  the  fishes  commonly 
known  as  Rays,  are  distinguished  at  the  first  glance  by  the  singular  flattened  discoid 
form  of  their  bodies.  The  greater  part  of  this  disc  is  made  up  of  the  pectoral  fins, 
which  are  extremely  large,  and  are  supported  upon  a  remarkable  modification  of  the 
bones  of  the  anterior  members.  The  scapular  arch  is  firmly  attached  to  the  hinder 
part  of  the  head,  and  its  two  sides  are  also  united  above  the  vertebree  of  what  may  be 
called  the  cervical  region,  which  are  amalgamated  together  so  as  to  form  a  continuous 
cylinder.  The  two  sides,  of  the  scapular  arch  also  imite  below,  so  that  they  form  a 
complete  ring,  from  each  side  of  which  long  curved  cartilages  are  given  off,  which 
serve  to  support  the  rays  of  the  pectoral  fins.  These  cartilaginous  supports  not  only 
pass  backwards  from  the  scapular  arch  along  the  sides  of  the  body,  but  also  extend  in 
front  of  it  to  the  sides  of  the  head,  where  they  unite  with  other  cartilages  springing 
from  the  apex  of  the  skull,  which  also  support  fin  rays,  so  that  the  whole  of  both  sides 
of  the  body,  from  the  point  of  the  snout  to  the  base  of  the  tail,  is  usually  margined 
with  a  broad  fin.  The  rays  supporting  these  fins  arc  composed  of  numerous  small 
cartilaginous  joints,  and  the  fins  themselves  are  usually  formed  by  a  thick  layer  of 
muscles.  At  the  extremity  of  the  body,  close  to  the  anus,  the  ventral  fins  are  situated; 
in  the  males  they  are  furnished  with  peculiar  appendages,  like  those  of  the  Sharks.  The 
perpendicular  fins  are  very  variable  in  their  development,  but  always  of  small  size ;  the 
caudal  fin  is  often  wanting,  and  the  dorsal  and  anal  fins,  when  present,  are  always  placed 
upon  the  tail,  often  close  to  its  extremity,  and  the  former  are  frequently  furnished  with  long 
spines,  similar  to  those  of  many  Sharks,  which  sometimes  exist  without  a  fin,  forming  a 
most  formidable  weapon,  with  which  the  fishes  are  said  to  inflict  dangerous  wounds. 

The  eyes  are  situated  on  the  upper  surface  ;  but  it  must  be  borne  in  mind  that  this 
is  the  back  of  the  animal,  and  not  the  side,  as  in  the  ordinary  flat  fishes ;  behind  the 
eyes  are  a  pair  of  large  spiracles.  The  lower,  or  ventral  surface,  is  very  flat,  and  upon 
it  are  situated  the  orifices  of  the  nose  and  the  mouth,  the  branx^hial  apertures  (five  on 
each  side),  and  the  anus.  The  mouth  is  smaller  in  proportion  than  in  the  Sharks,  and 
the  jaws  are  covered  either  with  numerous  rows  of  small  pointed  teeth,  or  with  a  sort 
of  mosaic  flattened  molars,  which  sometimes  take  the  form  of  broad  bony  plates.  It 
is  remarkable  that  in  some  species  the  adult  males  possess  teeth  of  the  former  descrip- 
tion, whilst  the  young  males  and  the  females  are  furnished  with  grinding  teeth.  The 
skin  is  naked,  but  in  most  cases  beset  with  a  considerable  number  of  spines,  or  thorns, 
which  are  sometimes  scattered  over  the  surface  of  the  body,  sometimes  arranged  in 
rows,  especially  along  the  tail.  The  structure  of  these  spines  is  very  pecuHar.  They 
consist  of  a  sort  of  cartilaginous  cup  imbedded  in  the  skin,  from  the  concavity  of  which 
springs  an  acute  spine  formed  entirely  of  dentine,  and  in  many  cases  exactly 
resembling  a  true  tooth  in  its  structure.  They  are  of  very  various  sizes,  sometimes 
mere  prickles,  whilst  in  other  cases  they  constitute  most  formidable  offensive  weapons. 
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The  Bajs  are  all  OTiparous,  and  their  eggs  are  inclosed  in  brown,  leathery  capsules 
of  a  quadrangular  form,  like  those  of  the  Bog-fishes,  and  furnished,  like  these,  with 
elongated  processes  at  their  angles.  They  are  all  marine,  and  many  of  them  attain  a 
Tery  large  size.  Some  of  them,  in  fact,  acquire  almost  gigantic  proportions,  and 
weigh  several  hundredweights.  We  arc  told  by  some  writers,  that  in  Marseilles  thoy 
may  occasionally  be  seen  so  large,  that  when  they  are  hung  from  the  second  floor  of  a 
house  the  tail  will  still  touch  the  ground ;  and  there  is  a  record  of  the  capture  of  a 
gigantic  Ray  on  the  coast  of  New  Jersey  which  required  the  united  efforts  of  six  oxen, 
two  horses,  and  two-and-twenty  men,  to  get  it  safely  landed !  This  fish  was  described 
as  measuring  eighteen  feet  in  diameter,  and  its  weight  is  said  to  have  been  five  tons. 
Another  enormous  species  is  said  to  be  an  object  of  great  terror  to  the  pearl  divers,  as 
it  occasionally  passes  over  them,  and  holds  them  down  till  they  ore  drowned ;  but  the 
degree  of  dependence  to  be  placed  on  these  statements  is  very  doubtful.  Their  habits 
are  very  predacious ;  they  keep  close  to  the  bottom,  moving  about  with  a  peculiar 
sliding  action  in  pursuit  of  the  small  fishes,  Mollusca  and  Crustacea,  which  constitute 
their  ordinary  food. 

Biwisions. — ^Professor  Miillcr  divides  the  Rays  into  six  families.  Of  these  the 
Rhinobatida  appear  to  imite  the  characters  of  the  Sharks  and  Rays  in  the  greatest  degree, 
resembling  the  former  in  the  general  conformation  of  the  body,  and  even  to  a  great  extent 
in  the  position  of  the  fins,  the  pectoral  fins  being  even  smaller  than  those  of  the  Angel 
Sharks.  The  first  dorsal  fin  is  situated  above  the  ventrals ;  the  caudal  is  well 
developed  and  unsymmetrical ;  and  their  teeth  are  in  the  form  of  mosaic. 

The  fishes  of  this  family  inhabit  the  seas  of  most  parts  of  the  world,  but  none  have 
been  taken  on  the  British  coasts.  A  Brazilian  species,  Rhxnobatus  electrints,  is  said  to 
possess  electrical  properties; 
but  this  statement  requires 
confirmation.  The  most  sin- 
gular form,  and  the  one  which 
exhibits  the  closest  resem- 
blance to  the  Sharks,  is  the 
Saw-fish  {Prisiis  aniiquorum, 
Fig.  60),  which  has  been  as-  '     Fig.  60.— Saw-fish  {PristU  cmtiquorum), 

sociated  with  the  Sharks  by 

some  authors,  and  might,  perhaps,  be  regarded  with  justice  as  the  type  of  a  distinct 
family.  The  most  remarkable  character  presented  by  this  fish  consists  in  the  pro- 
longation of  the  point  of  the  snout  into  a  sword-like  organ,  which  is  armed  along  its 
edges  with  strong,  tooth-like  spines.  With  this  formidable  weapon  the  Saw-fish 
attacks  even  the  largest  Cetaceous  animals,  upon  which  it  often  inflicts  very  serious 
injuries.  The  true  teeth  are  very  small.  The  species  of  Saw-fish,  of  which  it  is 
probable  there  are  several,  are  distributed  in  the  seas  of  most  parts  of  the  world ;  but 
they  rarely  approach  the  shores.    They  often  attain  a  length  of  twelve  or  fifteen  feet. 

From  the  RhinobatidaB  we  pass  to  the  family  of  Torpedinida,  or  Electric  Rays, 
distinguished  by  their  rounded  smooth  bodies  and  by  the  possession  of  an  electrical 
apparatus.  The  latter  is  disposed  in  two  masses,  one  on  each  side  of  the  skull,  occupy- 
ing the  space  between  that  capsule  and  the  base  of  the  pectoral  fin.  It  is  composed  of  a 
multitude  of  perpendicular  gelatinous  columns,  separated  by  membranous  partitions, 
which  receive  an  immense  number  of  fine  nervous  threads,  derived  from  the  eighth  pair 
of  nerves  {nervi  vagi).    Nearly  twenty  species  of  this  singular  family  are  known ;  they 
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inhabit  the  seas  of  all  parts  of  the  'vroild,  and  all  probably  poesess  eleetrioal  powers. 
Two  or  three  species  are  fbtind  in  the  European  seas,  especially  in  tihe  Mediter- 
ranean, and  one  or  two  of  these  lucfe 
occurred  on  the  British  coasts ;  bat  there 
appears  to  be  some  doubt  as  to  the  actual 
species  taken  by  our  fishermen.  The 
electrical  powers  of  the  Torpedo  were 
well  known  to  the  ancients;  and  "as 
long  ago  as  the  time  of  Dioscorides  the 
shock  communicated  by  this  fish  was 
recommended  for  medical  purposes,  and 
esx)ecially  for  pains  of  the  head;  and 
this  may  be  considered  as  the  earliest 
record  of  the  application  of  electricity 
to  medicine.  In  later  times  it  was  ap- 
plied to  the  cure  of  gout,  the  patient 
being  directed  to  keep  his  foot  on  the 
fish  until  the  numbness  extended  to  the 
knees.*' — {Tarreil.)  The  real  object  of 
the  electrical  powers  with  which  this 
and  a  few  other  fishes  are  endowed  is 
not  yet  very  clearly  ascertained;  and 
we  can  only  judge  from  probability  that 
this  property  is  given  them  partly  fiw 
their  protection  from  danger,  and  partly 
to  enable  them  to  obtain  food ;  and  this 
jk  >^      /  I  latter  office  is  probably  one  of  great  im- 

^^  ^  '  portance  to  the  Torpedo,  which  is  exceed- 

ingly slow  in  its  movements.  Mr.  Coueh 
also  thinks  that  the  electricity  of  this 
animal  may  have  some  influence  upon 
the  digestibility  of  the  animals  killed  by 
it,  rendering  them  "  more  readily  disposed 
to  pass  into  a  state  of  decomposition,  in 
which  condition  the  digestive  powers 
more  speedily  and  effectually  act  upon 
them."  He  adds,  "  if  any  creature  more  than  others  might  seem  to  require  sudi  a 
preparation  of  its  food,  it  is  the  Cramp-ray,  the  whole  canal  of  whose  intestine  is  not 
more  than  half  as  long  as  the  stomach." 

The  True  Rays,  or  JRattday  have  the  snout  more  or  less  pointed,  frequently  produced, 
and  the  disc  formed  by  the  body  and  pectoral  fins  is  usually  of  a  rbomboidal  figure.  The 
tail  is  slender,  and  bears  two  small  dorsal  fins  near  the  extremity;  the  caudal  fin  is  also 
sometimes  present.  To  this  family  belong  all  the  best  known  species,  including  the 
Skates  and  Thomback  so  common  in  our  markets.  The  British  seas  arc  inhabited  by 
eight  or  nine  species,  several  of  which  are  very  common,  and  some  of  them  attain  a 
large  size  ;  Pennant  mentions  a  Skate  that  weighed  two  hundred  pounds. 

The  most  abundant  species  is  the  Thomback  (Rcrja  clavata,  Fig.  62) ;  and  this  and 
the  Homelyn  Ray  {R.  macuUta)  are  the  species  most  commonly  brought  to  the  London 


Fiir.  61. — Anatomy  of  the  Torpedo.  The  anterior 
part  of  the  dorsal  skin  is  removed,  showing  the 
electrical  organs,  brain,  and  nerves. 

o,  brain ;  6,  skin,  with  its  glands ;  <;,  eye,  with 
the  spiracle  behind  it ;  <2,  electrical  organ ;  «, 
branchisB ;  /,  nerves  running  to  the  pectoral  fin ; 
j7,  spinal  chord ;  ^,  branches  of  the  nervus  vagus 
passing  to  the  electrical  organ ;  t,  lateral  nerve. 
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maiitct,  irhere  they  are  both  sold  as  Skate.  The  females  arc  usually  denominated 
maida.  The  Sharp-nosed  Ray 
(J{.  oxt/rhynehtts)  is  said  by  Mr. 
Tarrell  to  be  the  &yourite  spe- 
cies with  the  French,  whose  boats 
fre^ently  Tisit  Plymouth  during 
Lent  to  purchase  Skate.  The 
Raiidie  are  exceedingly  voracious 
animals,  devouring  great  numbers 
of  small  fishes,  Crustacea  and 
Mollusca;  and  the  strength  of 
their  jaws  is  so  great  that  they 
crush  the  hard  shells  of  the  latter 
animals  without  difficulty.  They 
are  taken  both  by  net  and  line ; 
▼hen  hooked,  some  of  them  strug- 
gle violently. 

In  the  family  TrygonidcCy  or 
the  Sting  Rays,  the  tail  is  armed 
▼ith  a  long,  denticulated  spine, 
but  bears  no  dorsal  fin ;  the  pec- 
toral fins  are  large,  and  unite  in 
front  of  the  head,  and  the  tcetli 
are  of  small  size.  The  Sting  Ray 
is  not  uncommon  in  the  Mediter- 
ranean; it  was  well  known  to 
the  ancients,  who  attributed  the 
most  extraordinary  venomous 
powers  to  its  spine,  which,  no 
doubt,  from  its  barbed  structure, 
mast  inflict  an  exceedingly  pain- 

fnl  wound.  It  seems  probable,  from  the  observations  of  some  writers,  that  this  spine 
is  deciduous,  as  specimens  have  been  seen  with  a  second  small  spine  close  to  the  base 
of  the  first.  The  spines  of  some  species  of  Trygonidae  are  often  used  by  the  natives  of 
savage  countries  to  form  barbed  spear  and  arrow  heads. 

According  to  Mr.  Couch,  the  common  Sting  Ray  {Trygon  pastinaca)  of  the  Medi- 
terranean, which  occurs  pretty  fi:^quently  on  our  south  coast,  defends  itself  in  a 
manner  that  "  shows  its  consciousness  of  the  formidable  weapon  it  carries  on  its  tail. 
When  seized  or  terrified,  its  habit  is  to  twist  its  long,  slender,  and  flexible  tail  round 
the  object  of  attack,  and,  with  the  serrated  spine,  tear  the  surface,  lacerating  it  in  a 
manner  calculated  to  produce  violent  inflammation."  It  is  also  said  occasionally  to 
strike  its  prey  first  with  the  spine,  and  afterwards  to  secure  it  by  twisting  the  tail 
round  it.     Its  flesh  is  said  to  be  very  bad. 

Nearly  allied  to  the  Sting  Rays  is  the  curious  family  of  the  Cephahptcridcc^  which 
agree  with  the  former  in  having  the  jaws  armed  with  numerous  small  teeth,  and  the 
tail  with  a  long,  barbed  spine ;  but  difier  in  the  form  of  the  pectoral  fins,  and  in 
liaving  a  small  dorsal  fin.  The  head  in  these  fishes  projects  a  little  beyond  the  ante- 
rior margin  of  the  pectoral  fins,  and  is  furnished  with  a  pair  of  cwtioua  \\\A\e  ^ti^  ,  \ 


Fig.  t2.— Thornback  {liqja  clavata). 
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which  stand  out  in  front  of  it  like  homs.  The  pectoral  fins  are  very  wide  and  pointed. 
An  enormous  species,  the  Cephaloptera  giorna,  is  found  in  the  Mediterranean ;  and  it 
seems  probable  that  if  there  be  any  truth  in  the  statements  already  referred  to, 
regarding  the  gigantic  enemy  of  the  pearl  fishers,  the  Ray  in  question  would  belong 
to  this  group.  A  specimen  of  a  Cephaloptera  has  been  taken  upon  the  Irish  coast,  but 
Mr.  Yarrell  was  unable  to  determine  the  species ;  it  measured  forty-five  inches  across 
the  pectoral  fins. 

The  MyliohaiidiB,  or  Eagle  Eays,  resemble  the  preceding  fishes  in  most  of  their 
characters  ;  they  are,  however,  destitute  of  the  small  horn-like  fins  on  the  front  of  the 
head,  and  the  jaws  are  covered  with  broad  hexagonal  plates  instead  of  teeth.  The 
tail,  like  that  of  the  Cephalopteridae,  is  very  long  and  slender,  armed  with  a  strong 
spine  and  furnished  with  a  small  dorsal  fin,  and  the  pectorals  are  very  broad  and  do 
not  meet  in  front  of  the  head.  These  fishes  are  commonly  known  as  Eagle  Rays,  from 
the  great  size  of  the  pectoral  fins,  which  present  a  considerable  resemblance  to  a  pair 
of  wings  ;  they  are  also  called  "Whip  Rays,  on  account  of  the  form  of  the  tail. 

The  Eagle  Ray  {Myliobatis  aquila)  is  not  uncommon  in  the  Mediterranean,  where 
the  wounds  inflicted  by  its  spine  arc  so  much  dreaded  by  the  fishermen,  that  they 
always  cut  off  the  tail  as  soon  as  the  fish  comes  within  reach.  Several  other  species 
are  found  in  the  seas  of  warm  climates. 

"With  the  Rays  terminates  the  class  of  Fishes,  the  only  class  of  strictly  aquatic 
vertebrated' animals,  and  we  must  now  pass  to  a  singular  group  which,  although  they 
possess  gills  at  some  period  of  their  existence,  always  subsequently  acquire  lungs,  and 
become  air-breathing  creatures.     These  are  the 

Class  II. — Batrachia. 

General  Chazacters. — The  singular  animals  forming  this  small  class  have  been, 
and  still  arc,  included  under  the  Reptiles  by  many  naturalists.  They  appear,  however, 
to  possess  so  many  remarkable  characters,  that  they  may  very  justly  be  regarded  as 
constituting  a  distinct  class,  approaching  the  Fishes  on  the  one  hand,  especially  during 
their  earlier  stages  of  development,  and,  on  the  other,  presenting  a  considerable  resem- 
blance to  the  Reptiles  in  the  mature  forms  of  their  higher  species. 

The  class,  in  fact,  forms  a  distinct  transition  from  the  strictly  aquatic  Fishes  to  the 
strictly  air-breathing  Reptiles  ;  and,  as  might  be  expected  in  a  group  of  this  nature, 
the  forms,  and  even  the  organization  of  the  animals  composing  it,  are  exceedingly 
various.  Thus  in  the  lower  orders,  which  approach  most  closely  to  the  preceding  class, 
we  meet  with  completely  fish-like  creatures,  possessing  permanent  branchiae,  and  in 
which  the  limbs  are  reduced  to  a  rudimentary  condition,  and  the  tail  is  flattened  and 
surrounded  by  a  fin ;  in  fact,  zoologists  are  still  divided  in  opinion  as  to  whether  one 
of  these  orders  should  be  referred  to  this  or  the  preceding  class.  With  the  exception  of 
a  remarkable  order  of  apodal  terrestrial  animals,  we  find  that  as  we  advance  in  the  class 
the  limbs  are  gradually  more  and  more  developed,  and  fitted  more  especially  for  terres- 
trial progression ;  many  of  the  higher  forms  are  capable  of  very  active  motion  on  the 
ground,  and  some  even  have  their  habitual  residence  in  trees. 

The  structure  of  the  skeleton  also  exhibits  great  differences.  The  spinal  colunm  in 
some  is  composed  of  a  continuous  chorda  dorsalisy  inclosed  in  a  fibrous  sheath,  but 
furnished  with  bony  superior  and  inferior  arches  for  the  protection  of  the  spinal  cord 
and  principal  blood-vessels.  In  others  we  meet  with  a  repetition  of  the  vertebral 
column  of  the  bony  fishes,  composed  of  separate  vertebrae,  of  which  the  bodies  contain 
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double  conical  cavities ;  whilst  in  the  highest  forms  the  vertcbrco  arc  articulated  together 
by  a  sort  of  ball-and-socket  joint.  The  vertebrro  arc  usually  furnished  with  .long 
transverse  processes,  which  appear  to  take  the  place  of  ribs ;  the  latter  are  deficient 
throughout  tho  whole  class.  The  development  of  the  skull  p'artakcs  of  this  variable 
character.  In  the  species  with  a  chorda  dorsalis  the  skull  is  formed  of  a  simple  cartila- 
gmous  capsule,  with  which  tho  chorda  is  completely  continuous ;  and  the  only  indica- 
tions of  ossification  are  to  be  found  in  the  lateral  portions  of  tho  occipital  bone.  In  the 
higher  forms  the  skull  is  completely  ossified ;  it  is  always  of  a  broad  and  flattened 
form,  "with  enormously  large  orbits,  and  possesses  one  constant  character,  which  enables 
us  to  distinguish  readily  between  the  skull  of  a  Batrachian  and  that  of  a  true  Eeptile  ; 
the  occipital  bone  is  always  furnished  wiili  two  lateral  condyles,  which  fit  into  corres- 
ponding sockets  in  the  first  vertebra  of  the  neck.  The  bones  of  the  upper  jaw  and 
palate  form  a  broad  arch,  which  is  always  firmly  attached  to  the  skull ;  the  maxillary 
and  intermaxillary  bones  assist  in  the  formation  of  the  edge  of  the  mouth,  and  both 
these  and  the  palatine  bones  are  usually  furnished  with  teetli.  The  lower  jaw  is 
articulated  to  a  bony  process,  which  usually  projects  more  or  less  backwards  from  its 
point  of  attachment  to  the  skull,  so  that  the  opening  of  the  mouth  may  not  imfrequcntly 
extend  beyond  the  base  of  the  skull.  The  hyoid  bone  is  generally  of  considerable  size, 
and  in  many  cases  gives  attachment  to  a  series  of  branchial  arches,  which,  however, 
rarely  reach  the  skull,  and  in  the  higher  forms  are  reduced  to  a  rudimentary  condition. 

Very  few  of  the  Batrachia  arc  quite  destitute  of  limbs,  but  several  possess  only  a 
single  pair.  In  the  most  fish-like  forms  the  anterior  limbs  are  attached,  as  in  the  fishes, 
to  XkQ  back  of  the  skull ;  but  in  all  the  others  the  scapular  arch  is  distinct.  The 
structure  of  the  pelvic  arch,  and  the  development  of  the  moveable  bones  of  the  limbs, 
varies  greatly  in  the  different  orders  into  which  the  class  is  divided ;  but  as  their 
modifications  will  be  described  in  characterising  those  groups,  it  wiU  be  unnecessary  to 
dwell  further  upon  them  here. 

In  the  majoiity  of  the  Batrachia  the  skin  is  smooth  and  naked.  It  is  composed  of 
a  soft  corium,  which  usually  lies  loosely  about  the  body,  and  is  covered  by  a  thin 
colourless  epidermis ;  it  frequently  contains  numerous  glandular  organs,  which  secrete 
an  acrid  fluid  of  a  disagreeable  odour.  A  few  species  are  covered  with  minute  homy 
scales,  resembling  those  of  the  bony  fishes  in  their  structure  and  arrangement,  and 
some  have  larger  scales  of  a  peculiar  comi>osite  nature,  which  have  been  regarded  as 
analogous  with  those  of  the  Ganoid  fishes. 

In  the  development  of  the  nervous  system  and  the  organs  of  the  senses,  the  Batrachia, 
as  a  class,  exhibit  a  slight  advance  upon  the  Fishes ;  and  the  cerebral  hemispheres 
generally  constitute  the  greater  part  of  the  brain.  The  nasal  cavities  are  separated  by 
a  partition,  and  always  open  into  the  mouth.  The  eyes  are  sometimes  rudimentary, 
and  even  concealed  beneath  the  skin ;  but  in  most  of  these  animals  the  organs  of 
sight  are  well  formed.  In  the  Frogs  they  are  exceedingly  moveable,  protected  by 
eyelids,  and  furnished  with  a  nictitating  membrane.  In  most  of  the  tailed  Batrachia 
the  ear  exhibits  but  little  advance  from  the  condition  of  that  organ  in  Fishes ;  but  in 
the  Frogs  it  has  an  external  opening,  furnished  with  a  tympanic  membrane,  and  the 
labyrinth  consists  of  three  semicircular  canals  and  a  sac,  which  is  filled  with  micro- 
scopic calcareous  crystals. 

The  mouth  in  these  animals  is  always  of  large  size,  and  almost  always  armed  with 
small  conical  teeth.  In  a  few  species  the  jaws  are  unarmed,  and  in  others  the  teeth 
are  in  the  form  of  small  perpendicular  plates.    The  tongue  is  usually  of  large  size,  and 
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Fig.  68.~Deve.opmcni  of  the  Frog. 


is  often  capable  of  being  protruded  from  the  mouth  to  a  considerable  distance,  when  it  ifl 
employed  in  the  capture  of  insects.  The  intestinal  canal  is  short ;  the  liver  is  large,  and 
usually  divided  into  two  lobes ;  the  gall  bladder,  pancreas,  and  spleen  are  always  present 
The  structure  of  the  respiratory  organs  indicates  more  clearly  than  any  other  part 
of  their  organization  the  intermediate  nature  of  these  animals.  They  all  possess  lungs ; 
but  during  their  young  or  larval  condition  they  are  always  furnished  with  branchis, 
and  those,  in  many  instances,  are  persistent  throughout  the  life  of  the  animal.  The 
form  and  arrangement  of  the  branchial  organs  will  be  described  hereafter.  The  heart  is 
composed  of  three  chambers,  a  single  muscular  ventricle,  and  two  membranous  auricles ; 
but  in  some  species  the  partition  between  the  latter  is  imperfect.  ITie  arterial  bulb  is 
surrounded  by  a  distinct  muscular  coat,  as  in  the  Ganoid  and  Selachian  fishes ;  and  from 
the  continuation  of  this  the  arteries  running  to  the  branchioD  and  lungs  are  given  off. 

The  Batrachia  are  all  strictly  oviparous  animals,  although  in  some  species  the  eggs 
ai'e  retained  in  or  upon  the  body  of  the  parent  until  the  young  have  attained  a  certain 
degree  of  development.  As  a  general  rule,  the  ova  are  impregnated  by  the  male  at  the 
moment  of  their  leaving  the  abdomen  of  the  female  j  the  eggs  are  united  by  a  glutinous 
matter  into  masses  or  long  chains,  which  may  be  constantly  seen  floating  in  the  waters 
frequented  by  these  animals. 

The  development  of  the  young  exhibits  many  points  of  great  interest.  On  leaving 
the  egg,  the  young  anin:  als  are  very  different  in  form  from  their  parents,  and  they 

undergo  a  considerable  series  of  transforma- 
tions before  arriving  at  their  final  form.  In 
their  earliest  stage  (Fig.  63,  a)  they  are  well 
known  as  tadpoles — little,  fish- like  creatures 
with  broad  heads,  followed  immediately  by  a 
sac-like  belly,  and  terminating  posteriorly 
in  a  long  compressed  tail.  The  mouth  is 
placed  at  the  lower  part  of  the  front  of 
the  head^  and  is  furnished  with  a  pair  of 
homy  jaws,  with  which  the  little  creatures 
-  -  ^^^^^  feed   upon  the  animalcula  which   form  its 

C©    -     ->  ^       TZ^^^^^^^^^'^^  nourishment.    Whilst  still  very  young,  the 

^"^^JH^sV^  tadpole   is    furnished  with   external   gills; 

these  soon  disappear  in  the  young  of  the 
frog,  but  in  the  tadpoles  of  the  newts  they 
remain  for  some  time,  and  acquii-e  a  con- 
siderable size  (Fig.  7).  As  the  tadpole  in- 
creases in  size,  the  tail  acquires  greater 
breadth,  and  by  degrees  the  limbs  burst 
forth.  It  is  remarkable  that  in  the  frogs 
the  hinder  legs  are  the  first  to  make  their 

r..  ^    ,   •     *  -c__*-^^       i  -«i»».v5«.n«.T«.   appearance  (Fig.  63,  b),  whilst  in  the  newts 
a,  Tadpole  m  its  first  wtaye;  6,  with  hind  less;      trtr  ,  ,      T  .     .  .         J^ 

<•,  with  two  pairs  of  Icgn  and  well-developed   the  fore-legs  precede  tne  posterior  pair.     In 
Ji"i^/rw^.'^pI^J^/aeJS?er"'  the  tadpole  of  the  frog  the  hind-logs  gone- 

rally   appear  some  little   time    before    the 
others,  and  even  after  the  fore-limbs  have  been  developed  the  tail  still  continues  to 
be  the  principal  organ  of  motion  {c)  \  but  when  these  are  fully  formed,  the  large  tail    I 
;;radually  disappears,  and  even  before  it  has  quite  gone  the  young  frogs  often  quit  the   } 
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-water  (d)^  and 
the  semainder 
of  the  ufieless 
appendage  is 
gdt  rid  of  after- 
wards (r).  In 
tbe  newts  and 
the  other  tailed 
Bfttraehia,  tlio 
pceeesa  is  very 
similar,  except 
that  the  tail  is 
not  cast  off.  But 
(luring  the  pro- 
gress of  these 
external  changes,  modifications  of  a  not  less  important  character  are  taking  place  in  the 


vb       2    a      ap  av  c     ab  S 

Fig.  64.— Breathins:  Apparatus  of  the  Larva  of  a  Salamander. 
o,  tho  arterial  bulb,  giring  riae  to  three  pairs  of  branchial  arteries,  ab;  &  ],  2,  3, 
the  three  pairs  of  brauchise  ;  ^  arteries  runninjr  to  the  head,  formed  from  the 
first  brandilal  vein  ;  r,  vessel  formed  by  tbe  union  of  the  two  hinder  branchia  I 
v^ns,  and  uniiingr  with  that  of  the  other  side  to  form  the  aorta,  av ;  ap^  rudimen- 
tary pulmonary  artery ;  1, 2, 3,  branches  uniting  the  branchial  arteries  and  veins. 
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intemal  organs.  Thehran- 
chial  apparatus  at  first 
exhibits  tho  arrangement 
shown  in  Figure  64,  iu 
which  the  circulation  goes 
on  exactly  as  in  the 
fishes.  Thus  tho  blood, 
driven  from  tho  arterial 
bulb  through  the  bran- 
chia), is  again  collected  in 
the  branchial  veins,  of 
which  two  pairs  assist  in 
the  formation  of  the  great 


-The  Veasekof  the  same  Larva,  after  tbe  commencement  .  -  .,  ,  ,  whilst 
of  aerial  respiration.  The  letters  have  the  same  meaning  as  in  aorta  ot  tlie  Dody,  wluifit 
the  preeeding  figure.  the   other  pair  is  distri- 

buted in  Ihe  head.  The  pulmonary  arteries  first  make  their  appearance  in  a  very 
mdimentaiy  form,  springing  from  the  bran- 
chial Teasels ;  but  as  the  lungs  are  developed, 
and  the  aerial  respiration  commences,  they 
ntpidly  incFsase  in  size,  whilst  the  branchis 
eontraot  in  the  same  proportion.  This  con- 
dition of  the  respiratory  apparatus  is  shown 
in  ¥1%.  65,  which  may  also  bo  considered  to 
represent  the  state  of  these  organs  in  the 
BatMidiia  with  perristent  branehise.  In  the 
8triet3y  air-breathing  species,  however,  the 
diange  goes  still  -further— the  branches 
(1,  2,  3)  uniting  the  branchial  arteries  ac- 
qqife  a  nmch  greater  development,  and  gra- 
dnallj  divert  more  and  more  of  the  blood 
from  the  hranehiflB,  which  quickly  disappear 
ahegelher  (Pig.  «6) ;  the  anterior  branchial     Flf?.  68.-The  Tesscls  in  the  Perfect  Animal. 
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arches  then  become  converted  into  the  arteries  for  the  head  and  eyes,  the  second  pair 
j^o  to  form  the  aorta,  whilst  the  place  of  the  third  is  taken  by  the  preliminary  arteries, 
by  the  agency  of  which  the  whole  business  of  respiration  is  now  carried  on. 

The  Batrachia  are  essentially  inhabitants  of  the  warmer  countries  of  the  earth ; 
they  abound  particularly  in. the  tropical  zones.  Although  they  are  by  no  means 
conned  to  the  water,  they  are  always  found  in  damp  places,  as  moisture  appears  to 
be  absolutely  necessary  for  their  existence.  The  larvee  feed  entirely  upon  animal- 
cula ;  but  the  mature  animals  derive  their  subsistence  principally  from  insects  and 
worms,  in  the  capture  of  which  they  often  display  great  agility.  In  temperate 
climates  they  pass  the  winter  in  a  torpid  state,  buried  in  the  mud  of  ponds  and  ditches, 
without  food  or  air ;  but  under  other  circumstances  the  access  of  air  must  certainly 
be  necessary,  and  the  accounts  which  have  repeatedly  been  given  of  the  occurrence 
of  toads  in  the  heart  of  a  solid  block  of  stone,  must  always  be  received  with  some 
little  allowance  for  the  surprise  which  would  naturally  be  created  by  the  sudden 
tappcarance  of  the  creature  in  an  unexpected  situation,  such  as  the  inside  of  a  tree,  or 
of  an  apparently  solid  stone.  It  is  well  known  that,  under  favourable  circumstances  of 
air  and  moisture,  the  Toads  will  live  for  months  without  food,  so  that  if  those  two 
grand  requisites  be  granted,  we  may  account  for  the  most  surprising  of  these  cases 
without  much  difficulty. 

Divisions. — The  class  Batrachia  may  be  readily  divided  into  five  very  distinct 
orders — ^namely,  the  Zepidota,  with  a  fish-like  scaly  body,  four  simple  limbs,  and  per- 
manent gills ;  the  Apoda^  with  a  vermiform  body  and  no  legs ;  the  AmphipneustOj 
with  naked  skin,  two  or  four  legs,  and  permanent  gills ;  the  Jlrodela,  breathing  by 
lungs  alone,  and  retaining  the  tail  in  the  perfect  state  ;  and  the  Anouraj  in  which  the 
tail  is  wanting  in  the  fully  developed  animal. 

Order  I. — Lepidota. 

This  order  includes  only  three  singular  animals,  which  have  been  placed  by 
different  observers  alternately  amongst  the  Fishes  and  the  Batrachia ;  and  it  must  be 
confessed  that  the  claims  of  the  two  groups  are  so  nearly  balanced  that  it  depends 
entirely  upon  the  stress  that  may  be  laid  upon  different  characters,  imder  which  class 
it  shall  be  placed.  The  body  is  completely  fish-like  in  its  form,  covered  with  rounded 
scales,  laid  over  one  another  exactly  like  fish  scales ;  and  immediately  behind  the  head 
there  is  a  small  branchial  aperture.  The  limbs  are  simple  styliform  organs,  the  anterior 
pair,  like  the  pectoral  fins  of  a  fish,  being  attached  to  the  back  of  the  head,  and  the  fin 
that  runs  round  the  posterior  extremity  of  the  body  is  supported  by  a  series  of  homy 
rays.-  The  scales  with  which  the  body  is  covered  are  of  a  peculiar  structure ;  they 
appear  to  be  composed  of  numerous  small  mosaic-like  pieces.  The  skeleton  consists 
of  a  continuous  chorda^  with  bony  arches,  and  the  skull  is  cartilaginous,  with  a  few 
bony  plates.  The  teeth  are  in  the  form  of  perpendicular  cutting  plates.  The  branchise 
are  attached  to  three  complete  arches,  between  which  there  is  a  similar  number  of 
slits  opening  ^nto  the  pharynx,  and  there  are  also  two  other  arches  which  bear  no 
branchial  laminae. 

The  nasal  cavities  open  into  the  mouth,  and  an  opening  into  the  pharynx  leads  to 
a  pair  of  cellular  lungs,  which  receive  venous  blood  from  the  heart,  and  return  it,  when 
arterialized,  into  the  aorta.  These  characters  appear  to  prove  that  the  animals  of  this 
order  belong  rather  to  the  Batrachia  than  to  the  Fishes,  especially  as  the.  auricle  of 
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the  heart  is  distinotly  separated  into  two  chambers,  although  the  partition  between 
them  18  imperfect.  Another  important  cha- 
racter is  that  one  species,  at  least,  possesses 
external  branchiss  in  the  perfect  state,  a 
structure  wJiich  does  not  occur  in  any  Fish. 
Three  species  of  this  curious  order  are 
already  known ;  they  are  found  in  the  fresh 
waters  of  the  hot  regions  of  South  America 
and  Afiica.  The  South  American  species 
{Lqridosiren  paradoxa^  Fig.  67)  is  between 
two  and  three  feet  in  length;  and  another 
species  (the  L.  annectena),  of  about  a  foot 
long,  is  found  in  the  Gambia.  During  the 
dry  season  these  creatures  bury  themselves 
in  the  mud ;  and  one  of  them  is  said  to  make  ^»ff-  67.-Lepido8iren  paradoxa. 

itself  a  sort  of  nest  in  which  to  pass  the  period  of  torpidity.  In  these  burrows  they 
await  the  return  of  the  wet  season,  which  recalls  them  to  their  aquatic  life.  The 
Gambian  species  is  said  to  pass  nine  months  of  tho  year  in  this  torpid  state. 

Order  II. — Apoda. 

The  animals  belonging  to  this  order  also  present  such  anomalous  characters,  that 
naturalists  have  long  been  doubtful  whether  they  should  be  placed  amongst  the  Batra- 
chia,  or  with  the  Snakes  amongst  the  Reptiles.  In  the  form  of  the  body  they  closely 
resemble  large  earthworms ;  they  arc  totally  destitute  of  limbs,  and  covered  with  a 
soft,  viscous  skin,  which  is  annulated  and  wrinkled,  and  contains  numerous  minute 
homy  scales,  exactly  resembling  those  of  Fishes.  The  mouth  is  of  moderate  size ;  the 
eyes  very  small,  and  sometimes  entirely  wanting ;  and  the  anus  is  situated  at  the 
hiifder  extremity  of  tho  body,  without  the  least  indication  of  a  tail. 

For  many  years  great  difTiculty  was  experienced  in  assigning  a  place  to  these  curious 
creatures,  as  it  was  not  known  whether  they  passed  through  any  metamorphosis ;  and 
they  were  accordingly  arranged  by  Cuvier,  and  many  other  zoologists,  amongst  the 
Serpents.  It  is  found,  however,  that  in  the  young  state  there  is  an  aperture  in  the 
side  of  the  neck,  which  leads  down  to  a  system  of  branchiae. 

The  Apodal  Batrachia  form  a  single  family,  the  Cwciliidce^  so  called  in  consequence 
of  the  minute  size  and  occasional  absence  of  the  eyes.  They  live  in  the  tropical 
regions  of  both  hemispheres,  where  they  burrow  in  marshy  ground,  like  earthworms, 
in  pursuit  of  the  larvae  of  insects,  upon  which  they  feed.  The  species  generally  mea- 
sure from  one  to  two  feet  in  length ;  but  Cuvier  states  that  he  possessed  tho  skeleton  of 
a  OoBciiia  which  was  more  than  six  feet  in  length,  and  contained  two  hundred  and 
twenty-five  vertebrae. 

Order  III. — Amphipneusta. 

Genesal  Cliazactexs. — ^This  and  the  following  order  agree  in  having  the  skin 
perfectly  naked,  the  body  elongated  and  produced  behind  into  a  permanent  tail,  and 
the  limbs  more  or  less  developed. 

The  Amphipneuata  are  distinguished  principally  by  the  permanent  nature  of  tho 
branchial  organs  (Fig.  68),  which  project  f^om  the  sides  of  the  neck  during  the  whole 
life  of  liie  animal.    The  lungs,  although  existing,  arc  in  a  comparatively  rudimentary 
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state,  and  there  can  bo  no  doubt  that  the  respiration  of  these  animals  is  easentialiy 
aquatic.    The  eyes  arc  always  small,  sometimes  completely  concealed  beiieath  the 

skin,  but  never  furnished  with  eyelids; 
the  legs  are  small  and  weak,  sometimes 
only  two  in  number,  and  terminated  by 
rudimentary  toes. 

Divisioiui. — These  singular  animals, 
which  are  generally  of  small  size,  ore  divi- 
sible into  two  families,  the  Proteida  and  Hie 
Sirenida,    The  former  have  a  compressed 

Fiff.«.~Axotoa(4&«fc«|«i««»r/;,c).  tail,  large  branchiae,  and  four  legs.   Of  these 

the  best  known  is  the  Proteus,  or  Hifpoehthon 
anguinuB^  an  oxtraordtnaiy  creature  which  is  only  found  in  the  subterranean  waters 
of  some  caves  in  the  south  of  Europe  (Carinthia  and  some  other  parts  of  the  Austrian 
dominions).  It  is  about  a  foot  long,  and  sometimes  nearly  three  quarters  of  an  inch 
in  diameter.  It  is  of  a  pale  flesh  colour,  or  perfectly  white,  with  the  exception  of  the 
three  pairs  of  branchial  tufts,  which  are  of  a  fine  bright  crimson;  the  body  is  cylin- 
drical, and.  a  good  deal  longer  than  the  tail,  which  is  broad,  and  mucb  comprised. 
The  legs  are  very  weak,  and  the  anterior  pair  terminate  in  three  toes,  the  posterior  in 
two.  Although  apparently  a  weak  and  sluggish  animal  the  Proteus  swims  with 
considerable  ease,  with  a  leech-like  undulation  of  the  body,  and  like  the  Lepidosiren, 
it  is  said  to  bury  itself  in  the  mud  at  the  bottom  of  its  place  of  abode  wben  the  water 
happens  to  dry  up. 

Several  species  of  this  group  ai-e  found  in  different  parts  of  America ;  of  these,  one 
of  the  most  remarkable  is  the  Axolotl  (JSiredon  pisci/ormef  Fig.  68),  which  inhabits  the 
lake  surrounding  the  city  of  Mexico,  where  it  attains  a  length  of  ten  or  fifteen  inches, 
and  is  esteemed  a  great  luxury.  At  the  time  of  the  invasion  of  Mexico  by  Cortez,  it 
was  so  plentiful  in  the  lake  that  he  is  said  to  have  fed  his  army  upon  it  for  some  time ; 
and  Mr.  Bullock,  in  his  account  of  his  residence  in  Mexico,  states  he  saw  it  in  thousands 
exposed  for  sale  in  one  of  the  markets.  The  Axolotl  is  of  a  brown  or  grayish  colour, 
spotted  with  black ;  the  fore  feet  have  four  and  the  hind  ones  five  toes ;  on  each  side 
of  the  neck  there  is  a  very  large  aperture,  within  which  are  branchial  arches ;  but  the 
projecting  branched  gills  are  attached  to  the  opercula,  or  flaps,  which  close  these 
orifices.  The  largest  species  appear  to  belong  to  the  genus  MenobrancJius^  of  which 
one,  t&e  M.  lateraUa,  which  is  found  in  the  great  North  American  lakes,  attains  a 
length  of  from  two  to  three  feet. 

The  Sirenidce  have  only  the  two  anterior  legs ;  the  body  is  elongated,  and  somewhat 
cylindrical,  and  the  branchial  tufts  small.    They  have  no  operculum. 

The  best  known  species  is  the  Siren  lacertina^  which  inhabits  the  marshy  rice- 
grounds  of  Carolina.  It  is  of  an  eel-like  form,  and  occasionally  measures  as  much  as 
three  feet  in  length.  The  feet  are  small",  and  furnished  with  four  toes,  and  the  tail 
is  compressed  so  as  to  form  a  sort  of  blunt  fin.  The  Siren  lacertina  generally  keeps  in 
the  mud  and  muddy  water  of  the  rice  swamps,  but  is  said  occasionally  to  com«  upon 
land;  it  feeds  upon  worms  and  insects.  Its  original  discoverer,  Dr.  Garden,  who 
furnished  Linnseus  with  specimens,  accompanied  them  with  some  wonderful  stories 
relating  to  its  supposed  habits.  He  stated  that  the  Siren  fed  habito&Uy  on  serpents, 
and  that  it  had  a  sort  of  singing  voice.  FiX}m  the  latter  circumstaiice  linnsus  gave 
the  name  of  Siren  to  the  genus.    Dr.  Garden's  statements  have,  however,  been  denied 
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by  suhBcquent  observers.    Several  smaller  species  arc  also  found  in  dififerent  parts  of 
the  United  States. 

Oejueii  IV.—Ueodela. 
General  Characters.— The  Urodela,  in  the  general  form  of  the  body,  frequently- 
present  a  dose  resemblance  to  tbo  Lizards,  with  which  they  were  arranged  by 
Linnicus  and  the  older  naturalists.  They  have  a  persistent  tail,  four  limbs,  which  arc 
sometimes  very  small,  and  occasionally  the  toes  ai-c  furnished  with  claws.  There  arc 
no  external  branchiae,  and  the  lungs  are  w^ll  developed ;  but  in  a  few  species  there  is 
a  branchial  ^)erture  on  each  side  of  the  neck,  within  which  are  the  branchial  arches, 
with  their  lamine.  The  skin  is  either  quite  smooth  or  covered  with  warty  prominences ; 
it  is  usually  furnished  with  numerous  glands,  which  secrete  an  acrid,  viscid  fluid, 
aod  this  has  no  doubt  obtained  for  these  animals  the  reputation  for  venom  which 
many  of  them  enjoy. 

IMiriaiona. — The  Urodela  form  two  great  families.  In  the  Atnphtumida  the  limbs 
arc  of  very  small  size ;  the  neck  has  usually  a  branchial  aperture  on  each  side ;  and 
the  eyes  are  minute  and  destitute  of  eyelids.  These  animals  are  generally  of  large 
size,  the  AjnpMutna  ti-iddctylum  attaining  a  length  of  three  feet.  Like  the  Sirenida), 
which  they  a  good  deal  resemble  in  form^^they  are  particulaily  partial  to  tlio  mud  of 
ghallow  waters.    Mobt  of  them  inhabit  the  United  States  of  America. 

The  Salamandt-ida,  the  only  family  of  tailed  Batrachia  of  which  examples  occur  in 
our  own  country,  is  distinguished  irom  the  preceding  family  by  the  total  absence  of  all 
traces  of  a  branchial  apparatus  after  the  animals  have  attained  their  matiu'e  form,  and 
also  hj  the  structure  of  the  eyes,  which  are  very  prominent,  and  protected  by  eyelids. 

This  family  is  divisible  into  two  very  distinct  groups  or  sub-families— namely,  the 
TrUons^  or  Aquatic  Salamanders,  in  which  the  tail  is  much  compressed,  and  which 
frequently  visit  the  water ;  their  reproduction  is  oviparous,  their  eggs  producing  tadpole- 
like  larYffi  (Fig.  7),  which  gradually  acquire  the  form  of  their  parents,  after  swimming 
about  for  some  time  in  the  water,  respiring  by  means  of  gills ; — and  the  Salamandra,  or 
lend  Salfimanders,  which  have  a  cylindrical  tail,  and  live  on  land  in  damp  places, 
producing  their  young  alive. 

These  divisions  into  terrestrial  and  aquatic  species  must  not,  however,  be  received 
in  the  strictest  sense,  as  it  appears,  from  the  observations  of  Mr.  Higginbottom  upon 
our  Bdtish  Tritons,  that  these  little  animals  really  pass  a  great  part  of  their  time  on 
land,  and  only  visit  the  water  during  the  breeding  season.  Mr.  Higginbottom  also 
states  that  the  Tritons  do  not  breed  until  they  are  fully  three  years  old,  and  that  the 
interval  between  their  quitting  the  tadpole  state,  and  retiring  to  the  water  for  the 
purpose  of  breeding,  is  entirely  spent  on  the  ground.  During  this  period,  the  young 
Tritons  conceal  themselves  for  the  winter  in  solitary  holes,  often  at  a  considerable 
depth  in  the  ground ;  but  the  full-grown  ones  frequently  collect  together  into  a  mass  as 
large  as  a  cricket-ball,  and  thus  hybcmate  in  company.     At  the  approach  of  the 

breeding-season,  which  commences 
in  MaiXih  or  April,  the  Tritons  begin 
to  acquire  peculiar  a^endages,  con- 
sisting principally  of  a  fin-like  crest 
running  along  the  back  and  tail 
(Fig.  69),  and  some  similar  mem- 
Pig;  ^9.— Triton.  branous  appendages  to  the  toes. 
When  in  the  water  they  are  exceedingly  voracious,  devouring  almost  all  small  aquatic 
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animals,  and  not  even  sparing  the  Tadpoles  of  their  own  species.  These  are  generally 
excluded  about  the  month  of  June  or  July ;  and  in  the  course  of  July  or  Augost  the  old 
Tritons  quit  the  water,  and  again  betake  themselves  to  a  terrestrial  existence,  whilst 
the  Tadpoles,  according  to  Mr.  Higginbottom,  remain  for  the  most  part  without 
much  change  until  the  following  spring,  when  they  acquire  legs,  and  arc  enabled  to 
quit  the  water. 

The  species  of  Triton  are  very  difficult  to  distinguish,  as  it  appears  that  the  cha- 
racters of  the  same  species  vary  greatly  in  accordance  with  sex  and  age — ^the  crests 
and  other  appendages  which  make  their  appearance  during  the  breeding  season,  having 
been  particularly  fertile  sources  of  confusion.  It  appears,  however,  that  we  possess  at 
least  two  distinct  species,  of  which  the  larger,  Triton  pahistris,  measures,  when  full- 
grown,  about  six  inches  in  length  ;  whilst  the  smaller  and  commoner  one,  T.  agttatictu, 
is  only  a  little  more  than  half  that  length.  Both  these  species  may  be  found  commonly 
in  ponds  and  ditches  during  the  spring  and  summer  months ;  the  former  is  of  a  very 
dark  brown  above,  with  the  sides  mottled  with  white,  and  bright  orange  beneath, 
spotted  with  black.  The  colours  of  the  smaller  species  are  somewhat  similar  to  those 
of  the  preceding,  but  are  generally  paler.  Their  tenacity  of  life  is  most  wonderful ; 
they  may  be  mutilated  in  various  ways,  and  will  reproduce  the  lost  members,  as  proved 
by  the  experiments  of  Bonnet  and  Spallanzani.  According  to  the  testimony  of  other 
observers,  moreover,  they  may  be  frozen  hard  in  the  centre  of  a  lump  of  ice,  and  recover 
their  former  activity  as  soon  as  they  are  thawed,  even  although  they  may  have  been  in 
this  close  prison  for  some  time. 

When  depositing  their  ova  they  inclose  them  very  carefully  in  the  leaves  of 
aquatic  plants,  apparently  in  order  to  prevent  the  too  free  access  of  the  water,  which 
would  cause  the  young  to  be  developed  too  rapidly,  and  no  doubt  lead  to  their 
destruction. 

The  terrestrial  species,  or  True  Salamanders,  have  a  roimded  tail ;  and  the  young, 
instead  of  being  developed  in  the  water,  are  retained  within  an  enlarged  part  of  the 
oviduct,  where  they  pass  through  the  first  part  of  their  metamorphoses  in  an  albuminous 
fluid.  The  Salamanders  have  a  large  gland  behind  the  ear,  which  secretes  a  yellow 
matter ;  and  small  glands  of  a  similar  nature  are  scattered  through  the  skin.  The 
matter  thus  secreted  is  so  abundant,  that  it  was  long  a  vulgar  superstition  that  the 
Salamander,  if  put  upon  a  fire,  immediately  discharged  a  quantity  of  water,  sufficient 
to  put  the  fire  out ;  and  many  of  these  unfortunate  Amphibia  have  no  doubt  been 
sacrificed  in  consequence  of  this  belief.  The  Salamanders  are  generally  of  small  size ; 
none  are-  found  in  this  country,  but  several  occur  on  the  continent.  They  rarely 
exceed  six  inches  in  length. 

OuDER  y. — Antra. 

General  Characters. — ^The  general  form  of  the  animals  included  in  this  order, 
of  which  the  well-known  Frog  may  be  taken  as  the  type,  is  shorter  and  broader  than 
that  of  any  of  the  preceding  groups,  and  the  tail  is  entirely  wanting.  The  head  is 
broad,  and  the  opening  of  the  mouth  very  large.  The  limbs  are  of  unequal  length, 
the  hinder  pair  being  usually  much  longer  than  the  anterior,  supplied  with  powerful 
muscles,  and  fitted  to  enable  the  animals  to  perform  considerable  springs.  The  skin 
is  quite  naked,  smooth,  and  extremely  dilatable ;  in  many  cases  it  is  furnished  with  a 
great  number  of  glands,  which  secrete  an  acrid  liquid. 
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Tho  organs  of  the  aensija  always  exhibit  a  mnoh  greater  degree  of  perfeetion  thiiD 
in  the  preceding  groups  ;  the  eyes  are  almoat  olwuya  of  very  largo  sixe,  prominent,  but 
retractile,  and  ftufm^hed  with  a  pair  of  cy^lida,  of  which  the  lower  one  is  large  enough 
to  cover  ncArly  tbo  whole  of  the  eye.  The  eiternal  ear  h  sitiiated  immediately  behind 
the  eye,  and  tbe  internal  pertiona  of  the  auditory  orgtin  pri^eent  a  mnch  greater 
perfection  of  organkatlon  than  in  any  of  the  preceding  vc^rtchmta. 

Tho  upper  Jaw  is  uaually  armed  with  am  all,  hooked  teetb,  and  similar  teeth  are 
oe^^flsiormlly  distributed' ia  the  lower  jaw  and  palatine  bone.  The  tongue  ia  some^ 
times  wanting,  hut  is  generally  of  large  sizCf  iilling  np  nearly  the  whole  apace 
hetween  the  two  sidoa  of  the  lower  jaw.  It  ia  uflimlly  fixed  to  the  front  of  the  mouthy 
&o  that  its  HndRT  part  is  quite  free,  and  can  be  pushed  out  of  the  mouth  to  a  con^lder- 
iible  extentp  and  employed  in  the  eaptiu^  of  prey. 

The  fore  legs  are  usually  terminated  by  four  ^e  toca,  wLich  are  of  nearly  equal 
length ;  the  hind  legs  generally  have  Eve  toea,  more  or  less  united  by  a  membrane, 
and  of  unequal  length,  the  innermost  being  hj  ikr  the  fihorte^t]  and  the  fourth  U3U^y 
the  longeat. 

The  apind  oolumn  of  the  Anwm  k  very  short,  eonaiating,  aa  a  general  rule^  only  of 
eight  vertebrtie ;  it  is  terminated  poBteriorly  by  a  long  slender  bone,  which  runs  down 
the  middle  of  the  elongated  op4»mng  of  the  pelvis  ;  the  latter  ia  composed  of  t^vo  very 
long  parallel  bonea,  which  lie  in  the  same  direction  as  tho  aiia  of  the  spine.  The 
tHghfl  are  articulated  at  tho  extremity  of  this  pelvia. 

The  habita  of  these  animolii  are  very  various.  Many  of  them  live  habitually  in 
the  water,  whilst  others  only  vi^it  that  element  for  the  px^rpoae  of  depoaiting  thalr  ova, 
w^hich  give  origin  to  tailed  Tadpoles,  the  development  of  which  has  already  been 
dfflcribod  ^^P  85),  Of  tho  speciea  which  only  visit  the  water  occasionally  in  this 
manneir,  some  live  constantly  on  the  greimd  in  moist  places,  or  hide  themselves  under 
iten^,  and  come  out  in  searoh  of  food  generally  in  the  evening,  whilst  others  puraue 
their  insect  prey  upon  the 
trees  and  buEbes,  the  ex- 
tremities of  their  toes 
being  fomiahed  with  ad^ 
heaive  orgam,  which 
enable  them  to  dimb 
about  with  great  ease  and 
tecnrity. 

mvisioiui.— Thia  or- 
der, including  tho  weE- 
known  Frogs  and  Toads, 
is  diviaihla  into  three  dis- 
tinct and  well-marked 
families.  Of  these,  the 
Fipida;  are  distinguished 
hy  the  absence  of  the 
tongue ;  ihc  tympanum  of  the  ear  is  concealed,  the  head  is  triangular,  and  the  small 
eyes  are  plaoed  low  do'WTi  towards  tho  mouth.  The  body  is  broad  and  thick,  and  tho 
hind  loga  exoeedtngly  krga  and  powerful,  the  toea  being  completely  united  by  an 
ample  membrane. 

In  tho  typical  genus  Fipa  the  teeth  are  wanting,  whilst  in  DaetyMhm^  which  is 
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alflo  disimguiflhed  by  having  hoof-like  daws  on.  some  of  the  toes  of  the  hind  feet,  the 
upper  jaw  is  armed  with  small  pointed  teeth. 

The  Pipa  amerieana,  or  Surinam  Toad  (Fig.  70),  belonging  to  this  ^unily  has  long 
been  known  as  affording  an  example  of  a  most  remarkable  and  anomalous  mode  of 
reproduction.  At  the  breeding  season  the  back  of  the  female  exhibits  a  number  of 
singular  pits,  each  of  which  receives  an  egg,  and  the  young  animal,  which,  as  usual, 
makes  its  first  appearance  in  the  form  of  a  tadpole,  undergoes  its  changes  in  this 
confined  space,  and  emerges  at  once  a  perfect  Toad.  These  facts  have  been  known  for 
many  years,  and  for  a  long  time  it  was  supposed  that  the  eggs  (which  are  completely 
inclosed  in  the  dorsal  cells)  were  produced  immediately  in  the  place  where  they  were 
found  without  going  through  the  process  usual  amongst  the  other  Anura.  It  has 
been  found,  however,  that  the  Fipa  does  not  differ  from  its  fellows  in  this  respect ;  but 
the  mode  in  which  the  ova  reach  their  destination  certainly  affords  a  curious  example 
of  instinct.  The  female  deposits  her  eggs  at  the  margin  of  the  water,  but  the  male, 
instead  of  merely  impregnating  them,  and  leaving  them  to  their  fate,  takes  the  trouble 
to  collect  the  whole  mass  of  eggs  and  deposit  them  upon  the  back  of  his  partner,  where 
they  are  pressed  into  the  open  cells,  which  are  afterwards  closed  with  a  sort  of  lid. 
The  development  of  the  embryo  then  takes  place  in  these  cells  in  exactly  the  same  way 
as  with  the  free  larvae  of  the  other  Batrachia.  The  Surinam  Toad  is  commonly  found 
in  the  dark  comers  of  houses  in  Guiana  and  Surinam ;  it  is,  perhaps,  one  of  the 
ugliest  of  the  Toads ;  but  notwithstanding  its  disgusting  appearance  it  is  eaten  by 
the  natives. 

The  Bufonida,  or  Toads,  are  always  provided  with  a  well-developed  tongue,  a 
character  which  serves  to  distinguish  them  at  once  from  the  preceding  family.  The 
body  in  these  animals  is  thick  and  heavy,  and  the  skin  usually  covered  with  glandular 
warts,  from  which  an  acrid  juice  exudes.  The  hind  legs  are  but  little  longer  than  the 
others,  and  the  animals  are  consequently  unable  to  perform  those  great  springs  which 
are  characteristic  of  the  following  family.  But  the  most  important  distinction  between 
these  animals  and  the  Frogs  consists  in  the  absence  of  the  teeth  in  the  Toads,  the  jaws 
being  rather  ahaip  at  the  edge^  but  quite  unarmed. 

The  Toads  axe  generally  regarded  with  but  little  favour ;  and  there  is  certainly  not 
much  in  their  appearance  to  recommend  them.  They  generally  come  abroad  in  search 
of  food  in  the  dusk  of  the  evening,  when  they  may  often  be  seen  in  gardens,  woods, 
and  lanes. 

The  Toads  generally  live  out  of  the  water,  but  visit  that  element  during  the 
breeding  season,  which  is  in  March  or  April ;  duiing  winter  they  lie  in  a  torpid  state, 
concealed  in  holes  or  under  stones.  They  produce  an  immense  number  of  eggs,  which, 
instead  of  being  inclosed  in  a  mass  of  gelatinous  matter  as  in  the  Frogs,  aro  united  into 
long  strings  inclosed  in  a  similar  substance.  Of  these  strings  or  necklaces  of  eggs  there  arc 
generally  two,  which  the  male  draws  out  of  the  body  of  the  female  with  his  hind  feet. 

"We  have  two  species  of  Toads  in  this  country — the  common  Toad  (Bufo  vttljaris, 
Fig.  71),  and  the  Xatter-jack  {B.  ealamita).  Several  other  species  are  found  on  the 
continent  of  Europe,  amongst  which  the  most  remarkable  in  its  habits  is  perhaps  the 
species  called  the  Accoucheur  Toad  {B.  ohsfetricans),  of  which  the  male  not  only  assists 
the  female  in  the  exclusion  of  the  eggs,  but  attaches  them  afterwards  to  his  own  hind 
legs,  where  the  young  are  developed  until  they  arrive  at  the  tadpole  state,  when  the 
male  visits  the  water,  and  the  young  animals  escape.  This  species  is  very  common  in 
the  vicinity  of  Paris. 
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Our  comnioii  Toad  fficdj  upon  inaeclB  mid  wontu  of  OTcrj  kind ;  bat  it  will  not  cat 

tmfthlug  tb&t  19  not  liying.    When  about  to  feed,  it  ii&mftini  motioDJeff^  witii  ita  ejea 

^ed  mtently  upon  its  intended  prej^  and  f«iiiuns  ia  tiiia  podtion  until  the  inieot 

moYCSj  wheu  the  tongue  ia  inttantly  dflrtcd  out 

of  the  meuth  with  the  rapidity  of  lightniug', 

iOid  thft  fictim  rarelf  i?scapea  bcmg  drawn  bock 

with  it  into  the  moiUh*    Mr,  Bell  itvtet  that 

when  the  prey  is  taken  it  is  slightly  preised  hj 

tbo  margins  of  iko  jaws ;  But  lia  this  seldom 

kiUa  it,  imlesa  it  be  a  ^oft  tcod^r  lin%  It  is 

geneifaUj  swallowed  alivti ;  and  he  adds  that 

he  h.BM  often  te^n  tlit?  musclca  of  the  Toad*i 

■ides  twitching  in  a  most    singular  manner 

^m  iJie  tickling  moYements  of  a  beetle  that 

had  been  introduced  alive  Into  the  Atctmach. 

There  are  probably  few  llirmleBV  anJmala 
Ihit  bscre  euiet^d  more  Jtom  a  Mse  chai^ 
of  venom    than  the  Toad,      Whether  It  be  ^ig.  yi^Toad  {S^fti  mtJ^ai-iM], 

&0M  the   ugliness  of  the  creature,  or  from 

lorae  other  catue,  the  Toad  appears  to  be  regarded  as  Tenomoiu  hj  the  popuioT 
inind  of  almost  all  oouatxiea,  and  the  poifton  is  ^id  &omettM6d  to  roaido  in  the  aaliTa, 
sometiui^  in  the  bite,  and  sometime!  in  the  liquid  exuded  from  the  »kin.  The  last- 
mentioned,  matter  oprpearA  really  to  be  sufficiently  acrid  to  produce  psinful  eSecta  if 
ip|iliad  to  a  Terj  tender  or  wounded  airrface  ;  and  it  h.  said  tb at  dogs  which  have  narriod 
s  Toa4  in  their  mouths  for  a  diatanjoe,  haye  been  obaorred  to  bo  aJfectod  with  a  elight 
iweUing  of  tho  Hps,  which,  howerer^  soon  goes  off^  without  any  dangerous  oonse- 
quenee^. 

It  ia  well  known  that  the  Toad  can  Live  for  a  long  time  without  food,  and  even 
with  a  very  small  aupply  of  air ;  but  the  imtancoji  commouly  rokted  of  thcso  creatnrea 
being  fomid  imbedded  in  solid  stonej  or  £a  the  heart  of  the  trunk  of  a  tree»  with  no 
possible  communication  with  the  external  world,  must  he  regarded  oa  arising  ftam 
enroll  of  ebacrration.  This  is^  ho  waver,  a  very  curious  subject ;  and  much  probably 
remains  to  bo  ascertained  before  we  can  satis jEaetorily  account  for  the  facte  which  have 
givtm  rise  to  the  common  opinion.  There  can  ho  no  doubt,  in  fact,  that  Toads  have 
been  found  in  aitnationa  which  rendered  their  obtaining  food  apparenOy  an  impossi- 
bgli^,  whilst  their  supplies  of  air  and  moiatare  mnat  have  been  very  email ;  but  we 
am  not,  tlierefore,  preparijd  to  admit,  with  some  writers,  that  the  animals  were  really 
mcbsed  hermetically  in  tboir  prison.  With  Mr.  Eell,  wo  mny  say,  "  to  belicye  that  a 
Toad,  inclosed  within  a  masa  of  clay,  or  other  aimilsr  fluhataucc,  sball  exist  wholly 
without  air  or  food,  for  hundreds  of  years,  and  at  length  be  liberated  ali-^e,  and 
i^pabk  of  orawiingj  on  the  breaking  up  of  the  matrix^  now  become  a  solid  rock,  i» 
eertaiuly  a  demand  upon  our  crcdrQitry  which  few  would  bo  ready  to  answot." 

The  Eamda,  or  Frogs,  of  which  the  Common  Frog  (Rana  tmiponirm,  Fig-  7  2)  is 
a  well-known  c:cample,  have  the  body  of  a  lighter  and  more  elegant  form  than  the 
Toads,  and  the  hind  lega   are  much  longer,  exceedingly  mu!?cnlar,  and  fitted  for  the 

perfotmance  of  considerable  leaps.     The  upper  jaw  h  olwaya  armed  with  teeth  j  the 

skin  ii  mmdly  smooth^  but  in  some  cases  is  covered,  as  In  the  Toads,  with  glandtJar 
wsrts.     In  tho  atructuro  of  the  tougtie  they  resemble  the  Toadg, 
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Fig.  72.— Frog  {liana  temporarid). 


The  Frogs,  undoubtedly,  form  the  highest  group  of  the  Batrachian  class.  Thcy 
are  active  creatures,  living  on  insects  and  worms,  which  may  be  divided  into  two  sub- 
families, in  abcordance  with  important  differences  in  their  structure  and  mode  of  life. 

The  Hanides,  or 
Frogs,  which  live 
upon  the  ground  in 
the  neighbourhood  of 
standing  water,  and 
pass  a  considerable 
portion  of  their  lives 
in  the  water,  have 
their  toes  pointed, 
and  those  of  the 
hinder  feet  united, 
almost  to  the  tips,  by 
a  membrane. 

The  Common  Frog 
is  a  very  abundant 
and  well  known  ani- 
mal. It  is  constantly  to  be  foimd  hopping  about  in  the  neighbourhood  of  water, 
especially  in  damp  evenings.  It  generally  deposits  its  eggs  in  the  water  in  the 
month  of  March ;  they  are  enveloped  in  a  mass  of  gelatinous  matter,  within  which 
the  eggs  are  seen  gradually  to  increase  in  size  for  a  month  or  five  weeks,  at  the 
end  of  which  time  the  young  tadpoles  may  be  seen  moving.  When  ready  to  enter 
upon  their  aquatic  existence,  they  eat  their  way  through  the  surrounding  jelly,  and 
thus  escape.  In  the  course  of  six  or  eight  weeks  the  four  legs  are  fully  formed ;  the 
tail  then  gradually  disappears,  and  the  young  Frog  usually  quits  the  water  imme- 
diately. In  this  way  they  often  suddenly  make  their  appearance  in  prodigious 
numbers  in  particular  spots,  giving  rise  to  the  popular  superstition  of  "  Frog  rains ;" 
and  in  some  cases  it  is  said  that  the  little  creatures  have  been  taken  up  and  carried  to 
a  distance  by  high  winds,  to  the  great  astonishment  of  the  inhabitants  of  the  districts 
in  which  they  again  descended. 

The  Common  Frog  is  said  to  be  five  years  in  attaining  its  full  size,  and  its  life  is 
supposed  to  extend  to  twelve  or  fifteen  years.  It  passes  the  winter  in  a  state  of  tor- 
pidity, either  in  holes  in  the  earth,  or  buried  in  the  mud  at  the  bottom  of  ponds, 
without  the  possibility  of  feeding  or  breathing.  The  voice  of  the  Frog  is  a  peculiar 
hoarse  cry,  well  known  as  croaking.  In  the  males,  there  is  a  large  sac  on  each  side  of 
the  neck,  which  is  inflated  with  air  during  the  croaking,  and  probably  serves  to  increase 
the  sound. 

The  species  of  Frogs  are  very  numerous,  and  distributed  very  generally  over  the 
globe ;  they  are  especially  abimdant  in  tropical  countries.  Their  habits  are  generally 
very  similar  to  those  of  the  Common  Frog.  Of  the  European  species,  the  most 
celebrated  is  the  Edible  Frog  {R.  eseulenta)y  which  is  exceedingly  common  in  standing 
water  on  the  continent,  although  in  England  it  appears  to  be  rare.  It  is  rather  larger 
than  the  Common  Frog ;  and  its  nocturnal  croakings  are  said  to  be  so  exceedingly  loud 
and  disagreeable,  that  temporary  dwellers  in  the  neighbourhood  of  ponds  frequented  by 
it  are  often  prevented  from  sleeping  by  its  clamorous  chorus.  It  is  this  species  tliat  is 
most  approved  of  on  the  continent  for  culinary  purposes. 
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Of  the  exotic  species,  one  of  the  largest  is  the  Bull-fro^  {Rana  pipiens),  which 
inhabits  North  America,  and  has  received  its  name  from  the  fact  that  its  croak  resembles 
the  distant  lowing  of  a  bull.  The  body  of  this  species  measures  sometimes  as  much  as 
eight  inches  in  length,  without  including  the  hind  legs,  which  are  large,  and  hare  the 
toes  broadly  webbed.  This  frog  is  said  to  confine  itself  exclusively  to  the  small  pools 
formed  at  the  issue  of  springs,  each  of  which,  according  to  some  observers,  is  taken 
possession  of  by  a  pair  of  BuU-frogs.  The  inhabitants  believe  that  the  frogs  keep  the 
water  clean ;  consequently  leave  them  without  molestation,  although  they  are  often 
destmotiYe  to  young  ducks  and  goslings,  which  they  swallow  whole. 

One  of  the  most  remarkable  species  is  the  Jakie  (Eana  paradoxa)  of  Guiana,  in 
which  the  tadpole  is  of  such  large  size,  and  possesses  such  an  enormously  developed 
tail,  that  the  earlier  observers  described  it  as  a  frog  which  became  converted  into 
a  fish. 

The  JSylides,  or  Tree-frogs,  are  distinguished  from  the  preceding  animals  by  their 
having  the  extremities  of  the  toes  dilated  into  small  knobs  (Fig.  6),  which  usually 
produce  a  sticky  secretion,  of  the  greatest  service  to  the  animal  in  its  activia  arborea 
life.  These  animals  are  usually  of  a  more  elegant  form  and  of  brighter  colours  than  the 
other  Frogs,  and  they  are  particularly  active  during  the  day,  thus  in  many  respects 
presenting  a  great  approach  to  the  Lizards. 

The  Tree-frogs  are  active  little  creatures,  pursuing  their  insect  prey  upon  the  trees 
and  bushes ;  sometimes  stealing  cautiously  towards  their  victims,  and  sometimes  spring- 
ing upon  them  with  a  sudden  leap.  In  all  these  evolutions  it  is  greatly  assisted  by  the 
sticky  palette-like  terminations  of  its  toes,  and  also  by  some  glandular  organs  imbedded 
in  the  skin  of  the  abdomen,  which  secrete  a  viscous  fluid.  The  Tree-frogs  have  a  very 
loud  croak,  and  are  observed  to  be  particularly  clamorous  at  the  approach  of  rain. 
During  the  winter  they  bury  themselves,  like  the  other  Frogs,  in  the  mud  at  the  bottom 
of  pools.    They  breed  in  the  spring,  depositing  their  spawn  in  the  water. 

A  curious  property  is  attributed  by  Linnaeus  and  the  older  writers  to  an  American 
species  of  this  group,  the  Eyla  tinctoria.  It  was  said  that  the  natives  of  South  America 
were  in  the  habit  of  pulling  out  the  feathers  from  young  green  parrots,  and  rubbing 
the  blood  of  this  frog  upon  the  bare  place ;  when  it  was  believed  that  the  feathers 
produced  upon  these  spots  would  be  of  a  yellow  or  red  colour. 

A  singular  species  of  this  sub-family  has  recently  been  described  by  Dr.  Weinland, 
of  Berlin,  under  the  name  of  Notodelphys  ovifera.  In  this  animal  the  back  of  the  female 
is  furnished  with  a  large  double  sac  under  the  skin,  in  which  the  eggs  are  retained, 
and  the  embryo  develo}>ed  as  far  as  the  production  of  the  feet ;  the  further  progress  of 
the  young  is  not  known.    This  species  is  from  Venezuela. 

Class  III. — Beftilia  or  Eeptiles. 
Ctonezal  Chaiactexs. — ^The  true  Eeptiles,  a  group  of  animals  generally  regarded 
with  but  little  fi&vour  by  mankind,  constitute  the  first  dass  of  the  higher  vertebrata, 
or  of  those  (in  which  a  mechanism  for  aquatic  respiration  is  never  found.  They  differ 
from  the  Batrachia,  which  are  very  commonly  included  in  the  class  of  Eeptiles,  and 
with  which  they  agree  in  the  coldness  of  their  blood,  and,  to  a  certain  extent,  in  the 
character  of  their  circulatory  apparatus,  not  only  in  the  important  physiological  point 
above  mentioned,  but  also  in  several  particulars  of  their  anatomical  structure,  and 
especially  in^the  mode  of  development  oi  tMe  embryo,  in  which  they  dosely  resemble 
the  Birds. 
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Tlie  BeptUes  in  general,  almost  with  the  sole  exception  of  the  Tortoises,  are  of  an 
elongated  fonn,  often  nearly  cylindrical,  and  they  usually  terminate  po«teriorly  in  a 
very  long  tail.  The  feet  are  very  variaWy  developed,  but  i:arely  suffice  to  support  the 
animal  in  the  manner  of  an  ordinary  quadruped ;  the  belly,  aa  a  general  rule,  trailing 
along  the  ground  when  the  animal  is  in  motion.  In  a  considerable  number  no  traces 
of  the  limbs  are  to  be  found,  and  when  they  first  make  their  appearance  it  ia  in  such  a 
rudimentary  form  that  they  can  be  of  little  or  no  use  to  their  owner. 

In  aU  these  animals  tho  ossification  of  the  skeleton  is  very  complete,  and  in  none 
of  them  does  it  present  tho  cartilaginous  state  of  that  of  many  Fishes  and  some 
Batrachia.  The  true  skull  is  always  of  comparatively  small  size,  and  the  great  bulk 
of  the  head  is  made  of  the  bones  of  the  jaws.  The  occipital  bone  always  exhibits  the 
vertebral  form  with  great  distinctness ;  it  is  furnished  with  a  single  articulating 
process,  which,  however,  is  sometimes  divided  into  two  parts  by  a  narrow  furrow : 
this  fits  into  the  cavity  of  the  first  cervical  vertebrae.  The  floor  of  the  cranium  is 
formed  by  the  sphentnd  bone,  and  its  upper  surlcuie  principally  by  the  parietals^  wlueh 
are  usually  amalgamated  so  as  to  form  a  single  bony  plate.  The  front  of  the  cranial 
cavity  is  closed  by  the  frontal  bones,  which  are  also  fk^quently  coalescenty  and  by  the 
nasal  bones* 

The  bones  of  the  upper  jaw  and  palate  are  always  greatly  devdoped ;  in  some 
instances  they  are  firmly  fixed  to  the  cranial  bones,  whilst  in  others  they  are  moveable, 
and  only  attached  to  the  skull  by  articulations.  The  lower  jaV  is  of  very  complex 
structure,  each  half  being  composed  of  a  variable  number  of  pieces  ;  in  the  Snakes, 
this  number  is  four  or  five ;  whilst  in  the  Lizards  and  Crocodiles  each  branch  of  the 
jaw  consists  of  no  less  than  six  pieces.  In  the  Snakes,  the  two  branches  of  the  lower 
jaw  are  united  only  by  ligaments  and  muscles,  so  that  they  are  capable  of  being  sepa- 
rated to  a  considerable  distance  at  the  pleasure  of  the  animal ;  but  in  the  Lizards  and 
Crocodiles  the  union  is  much  closer,  the  bones  being  united  by  fibro-cartilage  in  the  one 
case,  and  in  the  other  by  a  suture ;  whilst  in  the  Tortoises,  the  whole  of  the  lower 
jaw  is  amalgamated  into  a  single  piece.  The  mode  of  articulation  of  the  lower  jaw 
varies  greatly  in  the  difierent  orders,  and  will  be  referred  to  in  the  proper  places* 

The  mouth  in  almost  all  Reptiles  is  armed  with  sharp  hooked  teeth,  which  are 
sometimes  placed  only  on  the  jaws,  but  in  some  instances  are  distributed  over  the 
palatine  bones  and  vomer.  They  are  generally  inserted  into  a  furrow  of  the  bone,  to 
which  they  are  attached  only  by  flesh  and  sinews ;  but  in  the  Crocodiles  they  are  sunk 
separately  into  regular  sockets  in  the  jaws.  In  the  Tortoises,  again,  no  teeth  exist, 
the  edges  of  the  jaws  being  simply  armed  with  a  homy  covering,  bearing  no  distant 
resemblance  to  the  beak  of  a  bird. 

The  vertebral  column  is  rather  variable  in  its  structure.  In  a  very  few  instances 
the  bodies  of  the  vertebrae  exhibit  a  conical  cavity  at  each  end,  like  that  existing  in 
the  vertebrae  of  Fishes ;  but  in  most  cases  one  of  the  end-surfaoes  is  more  or  less 
convex,  and  fits  into  a  corresponding  cavity  in  the  body  of  the  next  vertebra.  This 
structure  is  most  dev^oped  in  the  Snakes,  in  which  the  bodies  of  the  vertebrae  articu- 
late by  ft  regular  ball-and-socket  joint.  In  the  Tortoises,  the  two  extremities  of  the 
vertebii»  are  flat,  and  united  by  a  disc  of  fibro-cartilage.  A  striking  osteological 
distinction  between  these  animals  and  the  Batrachia,  consists  in  the  constant  presence 
of  ribs  in  the  former,  these  appendages  to  the  vertebral  column  being  always  wanting 
in  the  latter  class. . 

In  the  Reptiles  the  ribs  generally  extend  backwards  to  the  pelvis ;  they  arc  always 
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well  deyeloped.  and,  in  most  cases,  a  greater  or  less  projmrtion  of  them  aro  attached  to 
a  irell-deyoloped  sternum  or  breast-bone,  which,  in  tho  Crocodiles,  also  runs  back  to 
the  pelris.  In  the  Snakes  tho  ribe  are  perfectly  free  at  the  extremity,  and,  from  their 
great  mobility,  aro  important  aids  in  the  moremcnts  of  these  footless  creatures  ;  whilst 
in  the  Tortoises,  on  tho  contrary,  these  bones  are  immoyeably  fixed,  and  constitute  a 
great  portion  of  the  Ixmy  case  in  which  those  animals  are  inclosed.  The  neck  is  prenerally 
short,  and  the  cervical  yertebrsB  are  sometimes  fumishc<l  with  ribs ;  in  the  Tortoises, 
however,  this  portion  of  the  vertebral  column  is  of  considerable  length,  and  possesses 
great  flexibility.  Tho  caudal  portion  is  nioaDj  very  long,  and  tapers  gradually  to  a 
point ;  in  many  cases  it  move  than  cqusls  the  reit  of  tlie  body  in  length. 

In  the  development  of  the  extremities  these  animals  exhibit  as  great  a  diversity  as 
the  Batrachia.  In  the  gieslar  part  of  the  Lizards  and  in  the  Crocodiles  all  the  limbs 
are  well  developed.  Tho  feet  sxo  formed  of  freely  muvcablo  toes,  whieh  arc  usually 
terminated  by  stnmg  olaws ;  and  the  bony  arches  supporting  thcso  members  are  always 
of  considerable  size  and  firmnw,  so  that  tho  animal  tcalks  with  facility,  and  is  often 
able  to  perform  eonsidfiroble  leaps.  In  some  members  of  tho  group  of  Lizards,  however, 
the  extremities  gradnally  dTminiah  in  siie,  still  retaining  their  perfect  form,  but  aiding 
little  or  nothing  in  the  movements  of  tho  creature ;  in  others  the  anterior  pair  disappear, 
and  the  posterior  take  the  form  of  large  ■oale-like  organs,  in  which  theze  is  no  external 
indication  of  aaj  complexity  of  structure,  although,  except  in  the  want  of  toes,  the 
bones  containsd  in  ihem  are  identical  with  those  of  the  more  perfectly  formed 
Reptiles;  whilst  in  others,  again,  eren  these  rudimentary  limbs  are  absent.  The 
latter  structoze  pvevailB  throughoot  tlie  great  group  of  Snakes,  in  which  the  only  trace 
of  the  exiatenee  of  the  limbs  consiBts  in  a  pair  of  small  bones  siuponded  in  tho 
muscles  near  the  vent  in  some  speoiei^  which  must  be  regarded  as  the  analogues  of  the 
pelvic  bones,  the  presence  of  which  is  sometimes  indicated  externally  by  a  pair  of  homy 
spines  projecting  on  each  side  of  the  anal  opening.  Of  the  ]»erfectly  developed  feet 
several  modifleations  occur.  In  general,  tho  whole  of  the  toes,  which  are  usually  five 
in  number,  an  extended  forwards  from  the  extremity  of  tho  leg ;  but  in  tlie  Chamcelcons 
the  toes  are  fivided  into  two  sets^  one  inclnding  two,  the  other  three  toes,  forming  a 
sort  of  grasping  hand,  which  must  be  of  the  greatest  service  to  these  creatures  in  their 
arboreal  reatdenee.  In  the  Crocodiles  and  some  Tortoises  the  toes  are  distinctly  recog- 
nizable externally,  but  nnited  to  a  greater  or  less  extent  by  membranes,  in  order  to  adapt 
these  creatures  lior  their  aqnatio  habitation ;  and  in  other  Tortoiaoe  the  toes  are  completely 
concealed  by  a  fleshy  mass,  which  in  the  Land  Tortoises  is  of  a  thickened  and  more 
or  less  cylindrical  form,  edited  for  terrestrial  progression,  whilst  in. the  Turtles  it  is 
much  compressed  and  modified  so  as  to  form  a  broad  and  powerful  fin-like  organ. 

In  the  clothing  of  the  skin  we  find  almost  an  equal  diversity.  In  a  small  group  of 
Lizards  the  skin  is  covered  with  free  scales,  lying  over  one  anojher  like'  tiles,  in  the 
same  way  as  those  of  Fishes,  and  inclosed  like  these  in  peculiar  dermal  sacs ;  but  in  the 
majority  the  scaly  covering  has  a  very  different  arrangoment.  The  scales  aro  generally 
appendages  of  the  true  skin  or  coriura,  and  arc  covered  by  the  epidermis,  a  delicate 
homy  pelliclo,  which  is  cast  off  periodically.  In  the  Crocodiles  and  Tortoises  they 
beoome  converted  into  bony  plates,  which  in  the  former  are  immersed  in  the  cerium, 
whilst  in  the  latter  they  become  united  with  the  bones  of  the  internal  skeleton  to  form 
the  well-known  bony  cases  which  serve  as  such  an  admirable  protection  for  those 
sluggish  creatorcs.  In  these  also  the  epidermis  becomes  permanent,  and  forms  thick, 
homy  plates  of  regular  forms,  covering  the  bony  skeleton. 
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With  the  exception  of  a  few  Tortoises,  all  Keptiles  are  carnivorous  animals,  feeding 
entirely  upon  living  prey.  Their  teeth,  however,  are  never  constructed  for  the  division 
of  the  flesh  of  their  victims,  and  they  are  consequently  compelled  to  swallow  them 
whole.  For  this  purpose  the  oesophagus  is  usually  very  wide,  and  capable  of  great 
dilatation,  many  of  the  Snakes  actually  being  capable  of  swallowing  animals  of  con- 
siderably greater  bulk  than  themselves.  The  tongue  is  sometimes  closely  attached  to 
the  bottom  of  the  mouth ;  but  in  most  Eeptilcs  it  is  &ee,  elongated,  and  bifld,  terminating, 


Fig.  73.— Anatomy  of  a  SnaSe  {Coluber  natrix). 
I,  ton^e  and  glottis;  <e,  cesophagus,  divided  at  ec'  to  show  the  heart,  &c. ;  t,  stomach; 
i',  intestine ;  c/,  cloaca ;  a»,  anus ;  /,  liver ;  o,  ovary ;  o',  eggs ;  t,  trachea ;  p,  principal  lung ; 
J/,  undeveloped  lung ;  vt,  ventricle ;  o,  left  auricle ;  cf,  right  auricle ;  ag,  left  aortic  arch ; 
ad,  right  aortic  arch ;  a'  of,  ventral  aorta ;  ac,  carotid  arteries ;  v,  vena  cava  superior : 
vCf  vena  cava  inferior. 

in  many,  in  a  pair  of  nearly  homy  filaments,  which  are  inclosed  in  a  sheath,  and  can  be 
protruded  and  retracted  at  the  pleasure  of  the  animal.  The  intestine  is  usually  of  great 
width,  but  comparatively  short ;  it  terminates  in  a  wide  cloaca,  into  which  the  ducts       ' 
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of  the  urinary  and  generative  organs  also  generally  open.    The  liyer,  pancreas,  and 
spleen,  are  always  present. 

The  anus  opens  in  two  yery  different  directions  in  the  Beptiles,  and  this  character 
has  been  employed  to  divide  the  class  into  two  great  sections.  In  the  Snakes  and 
lizards,  the  anal  aperture  is  transverse,  and  usually  closed  by  a  sort  of  valve  (see 
^S*  75) ;  whilst  in  the  Crocodiles  and  Tortoises  it  opens  in  a  longitudinal  direction. 
These  peculiarities  in  the  anal  aperture  arc  accompanied  by  remarkable  differences  in 
the  external  generative  organs  of  the  male.  In  the  former  section  there  are  two  of 
these  organs,  which  are  contained  in  a  cavity  of  the  base  of  the  tail  behind  the  anus, 
whilst  in  the  second  the  male  organ  is  single,  and  lies  within  the  cloaca.  In  the 
Lizards  there  is  generally  a  transverse  series  of  glandular  organs  placed  immediately  in 
front  of  the  anal  valve ;  and  these  are  frequently  continued  upon  the  under  side  of  the 
thighs.  These  glands  open  by  a  corresponding  number  of  pores ;  and  the  presence  or 
absence,  and  number,  of  these,  especially  of  the  femoral  pores,  often  furnish  valuable 
characters  for  the  distinction  of  genera  and  species. 

In  the  organs  of  circulation  and  respiration,  the  Keptiles  exhibit  a  marked,  advance 
upon  the  Batrachia,  although  these  organs  are  still  far  frt)m  exhibiting  the  same  degree 
of  perfection  that  they  attain  in  the  Birds  and  Mammalia.  The  heart  consists  essen- 
tially of  four  chambers,  although  in  by  far  the  majority  of  these  animals  the  partition 
between  the  two  ventricles  is  imperfect,  so  that,  for  all 
practical  purposes,  we  may  regard  the  ventricle  as  single. 
The  consequence  of  this  arrangement  is,  that  the  blood 
returning  to  the  lungs,  after  exposure  to  the  influence  of 
the  air,  mingles  with  that  brought  back  from  the  general 
system,  and  this  mixed  fluid  is  driven  at  once  from  the 
ventricle  into  the  pulmonary  as  well  as  into  the  systemic 
arteries,  so  that  only  a  portion  of  the  venous  blood  passes 
through  the  lungs  before  being  returned  into  the  general 
circulation.  In  the  Crocodiles,  the  partition  between  the 
two  ventricles  is  complete;  but  in  these,  as  well  as  in 
other  Beptiles,  a  communication  between  the  great  pul- 
monary and  systemic  arteries  is  effected  by  the  agency  of 
the  remains  of  the  branchial  arches  of  the  embryo  (Fig.  74). 
The  acMTta  forms  one,  two,  or  three  arches  (Fig.  76),  from 
the  foremost  of  which  the  carotid  arteries  are  sometimes 
given  off.  The  aort»  afterwards  unite  in  the  middle  of  the 
body  below  the  spinal  coliunn,  forming  a  single  great  trunk, 
vhich  runs  down  the  body,  and  is  called  the  abdominal 
aorta.  The  blood  returning  to  the  heart  is  collected  in  the 
Tenss  cavse,  of  which  the  inferior  forms  a  great  trunk 
nmning  up  the  body,  and  gives  off  a  portal  system  of  veins 
to  the  liver  and  kicbieys  (Fig.  75).  The  lymphatic  system 
attains  an  extraordinary  degree  of  development  in  this 
dass,  and  possesses  some  regularly  pulsating  -organs,  or 
lymphatic  hearts,  which  serve  for  the  propulsion  of  the 
peculiar  fluid  contained  in  these  vessels. 

The  respiration  of  these  animals  being  always  aerisl,  their  respiratory  organs,  of 
eourse,  tako  the  form  of  lungt,  and  these  arc  often  of  extraordinary  E\Z(i,  \ii  %cjt£v<& 


Fig.  74.— Heart  and  large 
vessels  of  the  Croeodile. 

r,  Tena  cava,  conveying 
venous  blood  from  the  sys- 
tem to  the  right  auricle,  od ; 
vtf  the  ventricles,  separated 
by  an  internal  partition; 
apt  pulmonary  arteries  con- 
veying  venous  blood  from 
the  right  ventricle  to  the 
lungs ;  vpt  pulmonary  veins, 
running  to  the  left  auricle. 
Off;  aot  aorta  rising  from 
left  ventricle,  and  conveying 
blood  to  the  system ;  a,  trunk 
rising  from  right  ventricle, 
and  carrying  venous  blood 
to  the  descending  aorta;  c, 
carotid  arteries  running  to 
the  head. 
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iofltaiioes  Gxtendiag  througiL  the  wkole  length  of  the  Tentarai  cavity,  wluch  is  not 

divided  bj  a  diaphragm  or  tmnarene 
partition.  In  the  more  ^engated 
forma,  euch  aa  the  Saakei  aad  sobm 
liaardi,  only  one  actlTe  laag  it 
preient,  the  other  being  reduced  to 
a  rudimentary  condition  or  altogeUier 
wanting.  ; 

The  procoMes  of  lespication  and 
circulation  go  on  widi  tax  lew 
activity  in  these  aaimala  than  in 
the  Birds  and  Hasunalia,  and  their 
Uood,  like  that  of  the  lower  Yer- 
tebcata,  is  oold,  that  is  to  aay,  its 
temperature  ia  but  little  hif^ber  than 
that  of  tiie  surrounding  modium. 
The  pcrfonnance  of  all  didr  iam> 
tiona  partakes  of  this  inaetiTity; 
tibcir  digestion  goes  ott  very  ^owly ; 
and  althou^  they  are  capaUa  of 
vioient  muecular  exertion,  and  an 
often  very  agile  in  their  moremesti^ 
Iheir  general  hahUa  are  id-nggiah. 

In  the  general  axrangemeiit  of 
the  nervous  aystem  the  Bepdies 
present  a  ocnsiderahle  resemiUaBee 
to  the  Botrachia;  hot  the  brain, 
and  especially  the  cerebral  hemis- 
pheres, attain  a  much  greater  deve- 
lopment in  the  higher  species  of 
the  class.  The  cerebelhm  also 
exhibits  a  gradual  dev«iopnent  ftom 
the  lowest  to  the  highest  forma. 

The  organs  of  the  senses  axe 
generally  possessed  in  a  state  of  con- 
siderable perfection.  The  nasal 
cavitieCt  are  of  large  size,  and  alwayi 
open  into  the  moutii;  in  the  Oro» 
codiles,  this  opening  is  placed  very 

—  ^.     «,,...,.     .  fw  ^ck,  and  the   palate   is   for- 

Fig.  75.— arculation  in  a  Lizard.  •  i.  j      '^i.  -  „wi,.«.   \^  ^\.:.ju.  *i.- 

^      *    _,      .  ,  -^       ,  ,  ...       .  ,  nished  with  a  volurn,  by  which  the 

«,  anliet  «r  aorta;  >,  left  auricle;  r,  ngbt  auricle;  ^  v     i      j \*.v  *_ri    • 

If,  ivatriola;  «,  canrtid  artery ;  /,  superior  reria  cava ;  aperture  can  be  closed;  tbe  nostrils  m 

9,  abdoniiMt  aorta;   *,  pulmonary  reia;  t,  brachial  these  animals  are  also  provided  wifll 

artery;/,  pmlmonarr  artery;  ft,  inferior  rcna  cava;  ^^^^ ^  r-     

I,  langs ;  m,  Mrwr  ««a  vcaa  portae ;  n,  stomach ;  o,  kid-  valvular  organs,  wiuea  prcvwit  the 

neyi;  p,Tcna  port©;  r,  intestines;.,  artery  of  gene-  ingress  of  water.      The    eyes    are 

rative  organs  ;<,  anus.  lub*'- "»  ^ 

usnally   smell,    sometimes,   though 

rarely,   concealed  under  the '  skin,  generally  furnished  with  eyelids.     These    pro- 
tections to  the  visual  organs  are  wanting  in  the  Snakes,  which  have  the  front  of 
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the  monreafafe  ey^-baU  oorered  vriih  «  transpneiit  oapfule,  irliich  ii  iBBerted  under  a 
ibid  of  ikin,  like  the  gitm  of  a  watdi  in  iti  frame.  Between  this  capetde  and  tlie  eye 
liiere  is  a  ipace  which  is  filled  bj  tiie  seeretion  of  the  laebrymal  glands ;  ^e  ezcees  of 
this  paatcs  off  timragh  a  duet  into  tiie  nasal  eayity.  The  eyes  of  most  ofther  Reptiles 
are  ^nmished  with  a  pair  of  eyelids,  of  which  the  tipper  one  is  usually  very  small  and 
etifl^  and  the  lower  one  alone  is  capable  of  being  drawn  up  to  cover  the  eye,  wiiich  it 
does  completely.  In  some  cases  this  lower  eyelid  has  a  transparent  space  in  the  part 
corresponding  with  the  pupil ;  in  others,  it  is  fun^ehed  with  a  peculiar  bony  plate. 
The  most  remarkable  structure  in  this  respect  is  presented  by  the  Chamseleons,  which 
have  large,  prominent,  globular  eyes,  capable  of  Tery  great  and  independent  motion, 
but  oompleteiy  covered  by  a  circular  lid,  in  which  there  is  only  a  small  central  hole 
corresponding  with  the  pupiL  All  the  Reptiles  with  eyelids  also  possess  a  nictitating 
membrane,  which  can  often  be  drawn  completely  over  the  eye.  The  structure  of  the 
auditory  organs  is  almost  as  complex  as  in  any  of  the  higher  Yertebrata,  but  some  of 
their  eomponent  parts  are  often  in  a  low  state  of  development.  The  tympanum  is 
sometimes  exposed,  sometimes  covered  by  a  fold  of  skin,  or  completely  concealed  under 
the  skin ;  in  the  Crocodiles,  there  is  a  moveable  valve,  by  which  the  lympanum  can  be 
concealed  at  pleasure. 

All  the  Reptiles  are  truly  oviparous  animals,  and  by  &r  the  majority  come  under 
tius  denomination  in  its  strictest  sense ;  but  the  ova  are  generally  retained  within  the 
body  of  the  parent  until  the  development  of  the  embryo  has  proceeded  a  certain  dis- 
tance, and  in  a  few  cases,  until  the  complete  development  of  the  young  animal,  whidi 
then  hreaks  out  of  the  egg  whilst  this  is  still  inclosed  in  the  oviduct.  The  species  in 
wMdi  this  phenomenon  occurs  are  often  called  ovo-viviparous.  The  eggs  of  Reptiles  are 
generally  of  large  comparative  size,  and  are  furnished  with  a  very  large  yelk ;  they 
are  usually  covered  with  a  paa«hment-like  shell,  which  occasionally  contuns  a  small 
portion  of  calcareous  matter.  The  truly  oviparous  Reptiles  generally  deposit  their  eggs 
in  warm,  sandy  places,  where  they  leave  them  to  be  hatched  by  the  heat  of  the  sun ; 
but  the  common  opinion  that  they  take  no  further  care  of  the  progeny,  although 
correct  in  many  instances,  is  certainly  contradicted  in  others ;  for  the  Crocodiles  and 
'some  Lizards  are  said  to  watch  in  the  neighbourhood  of  the  place  where  they  have  laid 
their  eggs,  so  as  to  protect  them  from  any  threatened  danger,  and  the  gigantic  Pythons 
have  been  seen,  in  the  Tower  and  other  menagciies,  to  coil  themselves  roimd  their 
mass  of  eggs  in  a  conical  form,  closing  the  top  with  their  heads.  In  the  species  which 
bring  &rth  living  young,  the  connection  between  these  and  the  parent  appears  to  be 
still  closer ;  and,  according  to  the  testimony  of  some  observers,  the  young  of  some  of  the 
poisonous  snakes  take  refuge  from  impending  douger  by  creeping  down  the  throat  of 
their  mother. 

In  the  development  of  the  embryo,  the  ReptHes  differ  from  the  Fishes  and  Batra- 
*clna,  and  approach  the  higher  classes  of  Vci-tebrated  animals,  especially  in  the  forma- 
tion of  a  peculiar  membranous  sac,  the  ajwiioa,  which  completely  envelopes  the  em- 
bryo ;  this  structure  does  not  occur  in  any  of  the  lower  Vertebrata.  After  the  embryo 
has  attained  a  considerable  degree  of  development,  a  second  membranous  coat  makes 
its  appearance,  of  which  we  meet  with  no  trace  in  the  embryonic  states  of  the  lower 
Tcrtebrata.  This  is  the  allantois,  which  forms  a  membranous  sac,  richly  supplied  with 
vessels,  enveloping  both  the  embryo  and  the  amnios. 

The  Reptiles  are  essentially  inhabitants  of  the  warmer  regions  of  the  earth.     In  our 
northern  countries  but  few  species  exist,  and  these  pass  a  great  portion  of  the  year  in  a 
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state  of  toipidity,  and  only  come  abroad  in  tlie  wann  days  of  spring  and  summer ;  but 
in  tropical  regions  the  number  of  these  creatures  is  surprising;  Snakes  and  Lizards  axe 
to  be*encountered  at  every  turn,  and  Crocodiles  often  swarm  in  the  rivers  and  tanks. 
The  size  attained  by  these  creatures  in  hot  climates  is  also  enormous — ^the  Boas  and 
Pythons  of  tropical  America  and  Asia,  and  the  Crocodiles  and  Alligators  of  the  warmer 
parts  of  both  continents  often  acquire  dimensions  which  render  them  formidable  even 
to  man  himself,  and  the  yimlence  of  the  poisonous  snakes  of  hot  countries  is  so  great, 
that  their  bite  is  frequently  attended  by  fatal  consequences. 

DiTisions. — The  characters  already  given  (p.  101),  serve  to  divide  the  Beptiles 
into  two  great  sections,  each  of  which  contains  two  orders.  Of  the  two  orders  with  a 
transverse  anal  aperture,  which  are  also  characterised  by  the  absence  of  bony  matter 
in  the  dermal  system,  the  Ophidian  or  Snakes,  are  distinguished  by  the  constant  want 
of  limbs  and  eyelids;  by  their  dilatable  mouths,  moveable  facial  bones,  and  by  the  total 
want  of  a  sternum.  In  the  Lizards  or  Sauria,  the  limbs  are  sometimes  entirely  absent, 
or  present  only  in  a  rudimentary  condition;  but  they  are  generally  pretty  well 
developed,  four  in  number,  and  adapted  for  terrestrial  or  arboreal  progression.  Their 
mouths  are  not  dilatable,  and  the  bones  of  the  upper  jaw  and  face  are  firmly  attached 
to  the  skull ;  the  eyes  arc  almost  always  provided  with  eyelids,  and  a  portion  of  the 
ribs  is  always  attached  to  a  sternum. 

In  the  second  section,  the  anal  aperture  is  either  rounded  or  placed  in  a  longitudinal 
direction,  and  the  dermal  skeleton  acquires  a  bony  consistence.  Of  the  two  orders  of 
which  it  is  composed,  the  Loricata  or  Crocodiles  are  distinguished  by  their  lizard-like 
forms,  their  toothed  jaws,  and  their  skin  covered  with  square  bony  plates  imbedded  in 
the  corium;  whilst  in  the  Tortoises,  or  CheUmia,  the  bony  plates  of  the  dermal  skeleton 
unite  with  the  ribs  and  sternum  to  form  a  case  for  the  protection  of  the  soft  parts  of 
the  animal,  and  the  jaws  are  toothless  and  armed  simply  with  a  homy  plate. 

OnDEB  I. — Ophidia. 

General  Chaxactezs. — Few  animals  appear  to  have  been,  in  all  ages,  the  objects 
of  more  general  aversion  than  the  creatures  forming  this  order.  Not  to  enter  upon  the 
question  of  possible  theological  grounds  for  this  general  disgust,  we  may  take  the  state- 
ment in  the  book  of  Genesis,  that  **  the  serpent  was  more  subtle  than  any  other  beast 
of  the  field,**  as  a  proof  that  at  very  early  periods  the  stealthy  creeping  movements  of 
these  creatures  had  obtained  for  them  the  same  reputation  for  cunning  that  they  enjoy 
in  the  present  day  amongst  the  uninformed— a  reputation  which  has  caused  them  to 
become  one  of  the  most  common  emblems  of  deceit ;  whilst  the  poisonous  properties 
possessed  by  some  of  them,  having  been  extended  in  the  popular  mind  to  the  whole 
group,  cause  them  to  be  viewed  by  all  with  feelings  of  distrust  and  dread. 

In  the  works  of  all  the  older  naturalists,  the  popular  notion  of  a  snake  as  a  reptile 
destitute  of  feet  is  adopted ;  and  even  in  the  "  K^gne  Animal**  of  Cuvier,  the  distinc- 
tion between  the  Serpents  and  Lizards  reposes  entirely  upon  the  presence  or  absence  of 
organs  of  locomotion.  "We  have  already  seen,  however,  how  very  gradual  is  the  series 
of  steps  in  the  development  of  the  limbs  of  these  animals ;  and  this  appears  even  to 
have  been  observed  by  Linnaeus,  who  includes  in  his  genus  Anguisy  all  the  species  of 
snake-like  lizards,  whether  furnished  with  rudimentary  feet  or  totally  destitute  of  those 
organs.  The  justice  of  this  approximation  cannot  be  doubted,  but  modem  naturalists 
instead  of  placing  these  animals,  with  Linnaeus,  amongst  the  Serpents,  have  removed 
them  to  the  Lizards,  with  which  they  agree  in  most  points  of  their  organization.    This 
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has  necessitated  the  establishment  of  new  characters  for  the  distinction  of  these  two 
groups,  the  old  division,  founded  on  the  presence  or  absence  of  the  limbs,  being 
evidently  untenable  under  any  circumstances ;  and  fortunately  there  is  no  difficulty  in 
finding  excellent  characters  for  this  purpose. 

One  of  the  principal  distinctive  characters  of  the  Snakes  consists  in  the  peculiar 
structure  of  the  jaws.  The  mouth  in  these  animals  is  exceedingly  dilatable ;  all  the 
bones  of  the  upper  jaw  and  palate  are  freely  moveable,  with  the  exception  of  the  inter- 
maxillaries,  which  are  firmly  attached  to  the  nasal  bones ;  and  the  two  branches  of  the 
lower  jaw,  each  of  which  is  composed  of  several  pieces,  are  united  in  front  by  liga- 
ments and  muscles,  which  permit  of  their  being  separated  to  a  considerable  distance  at 
the  pleasure  of  the  animal.  But  the  principal  cause 
of  the  immense  extent  to  which  the  mouth  of  these 
creatures  is  capable  of  being  dilated,  consists  in  the 
mode  in  which  tho  lower  jaw  is  articulated  to  the 
head  (Fig.  76).  The  mastoid  bone,  which  in  most 
Yertebrata  forms  a  part  of  the  skull,  is  here  moveable 

and  only  attached  to  the  skull  by  ligaments  and  mus-        ^.    ««<,,,,, 
,  T^   <.  ^  ..         .        ./         ,  1  Fig.  76.— Skull  of  a  poisonous 

des.      It  bears  at  its  extremity  a  long,  somewhat  Snake. 

cylindrical  bone,  called  the  tympanic  bone,  to  the  opposite  extremity  of  which  the 

lower  jaw  is  articulated ;  and  as  the  tympanic  bone  usually  takes  an  oblique  direction, 

downwards  and  backwards,  it  often  extends  considerably  behind  the  back  of  the  skull, 

and  thus  enables  the  mouth  to  open  beyond  the  head. 

The  jaws  are  always  armed  with  hooked  conical  teeth,  which  serve  only  to  hold  the 
prey  and  assist  in  its  progress  do\^  the  throat ;  but  the  arrangement  of  these  varies 
considerably  in  the  different  groups.  In  the  innocuous  snakes,  the  teeth  all  form  solid 
cones,  and  are  arranged  in  continuous  rows  round  the  whole  of  the  upper  and  lower 
jaws,  the  palatine  bones  also  bearing  another  double  row  of  teeth.  In  many  of  the 
venomous  species  the  maxillary  bones  are  reduced  to  a  rudimentary  condition,  and 
bear  only  a  pair  of  long,  acute,  perforated  teeth,  which  can  be  raised  or  depressed  at 
will  by  the  action  of  peculiar  muscles.  These,  in  fiEict,  form  a  pair  of  tubes,  commu- 
nicating by  ducts  with  the  poison  glands,  and  through  which  the  venomous  secretion 
of  these  glands  is  injected  into  the  wounds  made  by  the  animal.  The  teeth  of  the 
palate  and  lower  jaw  are  arranged  in  these^snakes  more  or  less  after  the  same  fashion 
as  in  the  harmless  species,  but  tJiose  of  the  true  upper  jaw  are  of  course  wanting,  and 
this  has  given  rise  to  an  opinion  that  venomous  snakes  might  be  known  by  the  want  of 
maxillary  teeth.  This,  however,  is  a  mistake,  as  some  of  the  most  deadly  species  are 
Punished  wiih  a  few  teeth  behind  the  poison  fangs ;  and  in  some,  which  are  suspected 
of  poisonous  properties,  tho  upper  jaw  bears  one  or  more  large  furrowed  fangs  towards 
its  hinder  part,  its  anterior  portion  being  furnished  with  small  solid  teeth  of  the  ordi- 
nary kind. 

Snakes,  like  almost  all  other  Keptiles,  live  entirely  by  the  capture  of  living 
prey,  and  as  their  teeth  are  not  adapted  for  the  division  of  their  food,  they  are  of 
course  compelled  to  swallow  it  whole.  As  their  victims  are  often  of  considerable  size, 
this  operation  is  not  unfrequently  attended  with  difficulty ;  but  the  form  and  arrange- 
ment of  the  teeth  and  jaws  are  most  admirably  adapted  for  the  peculiar  exigencies  of 
their  mode  of  U&.  Dilating  its  mouth  to  the  utmost,  the  Snake  seizes  upon  one  end 
of  the  dead  body  of  its  victim,  and  by  the  continual  action  of  the  jaws  and  teeth, 
gradually  draws  it  into  its  throat,  a  process  which,  perhaps,  might  rather  be  described 
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as  the  gradual  ezteaflBon  of  the  Snake  orer  the  bodj  of  Hi  prey.  The  eonaomptkmof 
tiik  maM  of  food  takes  plaee  very  slowly,  and  many  Snakes,  after  a  faH  meal|  pais  a 
month  or  six  weeks  in  a  state  of  torpidity,  iHxilst  tJie  operatioa  ^  digeatkm  is 

going  on. 

The  general  form  of  these  Reptilos  is  too  w^  knowH  to  need  deseripfioa.  Tliey 
are  totally  destitute  of  limbs ;  the  scapular  ^ch  and  steznum  are  entirely  wauling, 
and  the  only  trace  of  the  posterior  extremities  consists  in  a  pair  of  small  bones,  repre- 
senting the  pelvis,  and  sometimes  a  second  pair,  corresponding  with  t&e  hind  Bmbs, 
which  Aire  fonnd  suspended  in  the  muscles  on  each  side  of  Ihe  ^nent  in  a  few  fpecies. 
These  bones  occasionally  bear  a  sort  of  homy  claw,  which  projects  eliglifly  from  the 
skin,  on  each  side  of  the  anus ;  but  these  organs  arc  usually  so  small,  that  tli«y  can  be 
of  but  little  use  to  tiie  animal.  Their  movements  are  entirely  effected  by  the  agency  of 
the  very  flexible  vertebral  column,  and  the  exceedingly  moveable  ribs.  The  latter 
are  excessively  numerous,  extending  from  the  neck  to  the  extremity  of  the  belly,  or 
even  beyond  this  into  the  tail,  and  the  animfd,  when  ^ding  along  the  ground,  may  be 
considered  to  be  walking  upon  the  free  extrendties  of  the  ribs,  much  in  the  same  way 
that  the  Millepedes  (Juli,  vol.  i.  p.  330)  progress  by  Ihe  action  of  their  innumerable 
little  legs. 

The  skin  appears  to  be  covered  wiih  scales  and  plates,  from  the  eidstenee  of 
numerous  scaly  appendages  of  the  corium ;  these,  however,  are  completely  covered 
by  the  epidermis,  which  embraces  them  closely,  and  follows  aH  the  irregularities  of 
surface,  S3  that  when  the  epidermis  is  cast  it  presents,  as  it  were,  an  exact  mould  of 
all  the  elevations  and  depressions  which  existed  upon  l2ie  animal.  On  the  upper 
surface  of  the  body  these  dermal  appendages  have  the  form  of  andes ;  on  the  head  and 
belly  tikey  are  usually  converted  into  plates,  or  shields,  of  larger  or  smaller  sue,  and 
either  of  a  hexagonal  or  quadrangular  figure.  The  peculiarities  of  these  organs  fimiith 
valuable  characters  for  the  classification  of  these  animals. 

The  eye,  as  already  stated,  is  destitute  of  Hds,  and  covered  with  a  glassy  ct^Mole, 
within  which  the  eye  is  capable  of  moving  freely.  The  eaars  are  not  visible  extemaBy ; 
Ihe  nostrils  are  placed  on  the  snout,  and  often  quite  at  its  extremity,  and  the  tongue  is 
very  long,  tliin,  bifid,  and  protmsible.  There  is  usually  only  a  angle  large  lung, 
atuated  on  the  left  side  of  the  body— that  of  the  right  side  is  generally  quite  rudi- 
mentary. The  trachea  is  very  long,  and  often  cellular,  so  'tiiat  the  distinction  between 
tiie  trachea  and  the  lung  is  sometimes  difficult  of  recognition,  and  the  hinder  part  of 
the  long  lung  is  frequently  destitute  of  cells,  forming  a  simj^e  sac,  which  probaUy 
serves  as  a  reservoir  of  air.  The  other  internal  organs  are  also  much  elongated,  in 
accordance  with  the  general  form  of  the  body,  and  the  gall  Idadder  is  often  aepaiatod 
from  the  liver  by  a  considerable  interval. 

DirisieBS. — The  classification  of  these  Keptiles  presents  considerable  ^ftenltiei, 
and  scarcely  any  two  authors  are  agreed  as  to  the  limits  of  the  subordinate-  groups,  or 
the  <M:dcr  in  which  they  should  be  arranged.  The  general  arrangement  here  adopted  is 
much  the  same  as  that  given  by  Dr.  Gray  in  his  Catalogue  of  the  Snakes  in  the  Brifuh 
'Museum.  He  di\ddes  the  order  Ophidia  into  two  sub-orders,  the  Viperme,  or  essen- 
tially Tenomous  Serpents,  with  weak  jaws,  of  which  the  upper  is  entirely  deetitute 
of  teeth,  except  ihe  two  large  poison  fangs,  and  the  Coiubrine  Snakes,  which  are,  fcr 
tke  most  part,  harmless,  although  the  upper  jaw,  in  many  species,  bears  fangs,  he^dfli 
the  ordinary  solid,  maxillary  teeth. 
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SuB-osBs&  I.— Vtperina. 

CkanotMS*— Tha  Vipcrizia,  or  Venomous  Satkes  par  txctllenee^  are 
dutingaifhed  fiom  all  others  by  tlie  peculiar  airaugezaent  of  tlie  tooth  in  Uio  upper 
jaw.  The  true  xaaxillaiy  bones  are  reduced  to  a  yery  small  size,  capable  of  a  great 
amount  of  motion,  and  bear  a  sixigle  pair  of  long  curved  fangs,*  which  can  be  laid 
flat  Ja  tho  month  duriag  repose,  or  erected  when  in  action  by  the  agency  of  peculiar 
mnadefi.  These  are  the  oaly  teeth  supported  by  the  maxillary  bones ;  they  arc  pcrfo- 
rsted  throughout  by  a  slender  canal,  which  communicates  with  a  large  gland  situated 
ill  the  head,  behind  and  under  the  eyes.  This  secretes  the  venomous  fluid,  which 
paowM  through  a  duct  to  the  base  of  the  tooth,  and  thcnco  througli  the  canal  in  its 
iatoriar,  until  it  is  injected  into  the  wound  made  by  the  bite  of  the  Scfpcnt.  Its  propul- 
von  if  e&cted  partly  by  the  contraction  of  the  proper  walls  of  the  fjiBJoA,  and  partly  by 
tbe  proBSiire  of  the  muacles  of  the  jaws,  which  act  upon  it  duzmg  their  contraction 
(Fig.  77).  The  poiaon  whi(ii  is  thus  injected  into  the  wound  odxes  with  the  blood, 
and  ia  then  carried  into  the  circulation,  when  it  speedily  produces  in  injurious  effect, 
grving  xise  to  an  altered  condition  of  the 
bloody  which,  if  the  poiaon  be  prea^it  in 
•aifiaieiit  quantity,  quickly  renders  it  inca- 
pable -of  supporting  life.  In  fact,  a  bite 
fiwm  one  of  the  large  poivmous  Snakes  of 
dimatfls  is  generally  fSotal,  even  to 
a  the  animal  be  in  a  vigorous  con- 
dition and  provided  with  a  good  supply  of 
bat  a  bite  from  a  similar  Snake, 
it  has  nearly  ftxhausted  its  venom  by 
previtMU  sttaoki,  may  give  rise  to  litUe  or 
no  inconvenience.  It  is  remarkable,  also, 
Omt  the  effect  of  tho  poison  of  these  crca- 
tarea  is  Teiydifkrentwith different  animals ; 

tike  e<Ad-blooded  species  in  general  appear  to  be  almost  indiffiercnt  to  its  effects^  whilst 
most  w«Tm-blooded  animals  soon  expire  whun  a  sufficient  quantity  is  injected  into  their 
vans.  Tarious  means  of  preventing  the  injurious  effects  of  tho  bite  of  these  reptiles 
have  laeesn.  proposed,  and  the  natives  of  most  countiics  in  which  they  abound  have 
their  favourite  antidotes  for  the  wounds  inflicted  by  them.  The  only  means,  however, 
apoA  which  it  appears  that  much  reliance  can  be  placed,  are  those  directed  to  pre- 
ventisg  the  poison  from  getting  into  the  circulation,  and  of  these  the  principal  consist 
the  wound — either  with  a  ci^pping-glass  or  with  the  mouth,  which  may  be 
without  the  least  danger,  the  poison  being  quite  innocuous  when  taken  iulemally 
— eutting  out  the  wounded  part,  or  burning  it  with  a  hot  iron  or  with  caustic  applica- 
tioBS.  All  these  remedies  naiust,  however,  be  adopted  immediately  after  the  wound  has 
b^eai  received ;  if  any  time  be  allowed  to  elapse  the  most  distressing  symptoms  make 
tkeir  appearance,  and  if  these  can  be  relieved  by  the  administration  of  medicines, 
which,  however,  appears  somewhat  doukf i^  the  patient  generally  suffers  for  a  long 
period  from  the  effects  of  the  bite. 

•  Behind  these  there  are  some  mdimentary  teeth,  "which,  however,  are  only  developed  when 
TCqvired  to  replaee  the  fni^s,  if  these  have  heen  destrored  by  accident.  \ 


Fig.  77.— Head  of  Rattlesnake,  with  the  skin 

removed. 

fi,  nostril ;  r,  poinon-gland ;  e,  fang ;  m,  muscles 

of  the  jAWs ;  *,  salivary  glaiidii. 
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The  remainder  of  the  teeth  of  the  Viperina,  consisting  of  two  rows  in  the  palate 
and  a  row  in  each  side  of  the  lower  jaw,  are  generally  of  small  size  and  weak.  The 
head  is  broad,  and  more  or  less  triangular,  broadest  behind,  so  that  the  boundary 
between  the  head  and  the  neck  is  very  distinct ;  and  the  surface  of  the  head  is  also 
generally  scaly.  All  these  Snakep,  as  far  as  we  are  aware,  are  oyo-yiviparons,  and, 
according  to  Cuvier,  the  term  Viper^  applied  to  the  best-known  species,  is  derived  from 
this  circumstance, — ^he  regards  it  as  a  corruption  of  "  vivipare.** 

DiTisions.— The  Viperine  Snakes  form  two  families,— the  Crotalida  or  Eattle- 

snakes,  and  the  Vtperida  or  Vipers.  The 
former  family,  which  includes  not  only  the 
true  Rattlesnakes,  so  abundant  in  all  parts  of 
Ameiica,  but  also  a  considerable  number  of 
species  distributed  in  other  warm  regions,  is 
particularly  distinguished  by  the  presence  of 
a  deep  pit  on  each  side  of  the  the  nose,  situ- 
ated beneath,  and  usually  a  Uttle  behind,  the 
nostriL  This  pit,  the  purpose  of  which  is 
still  unknown,  is  lined  with  small  plates.  The 
head  is  broad  and  flat,  scaly  on  the  crown, 
and  furnished  with  small  shields  only  on  the 
sides  and  nose.  The  teeth  are  very  small,  but 
the  poison-fangs  are  exceedingly  large  and 
powerful ;  and  these  Snakes  must  be  regarded 
as  the  most  dangerous  of  the  order.  The  belly 
is  covered  with  broad  shields. 

The  best  known  examples  of  this  fiimily 
are  the  Rattlesnakes,  which  positively  swarm 

«.    -o     «  x^t       1    /^  ^  ,    r      .J    X      in  the  forests  of  America,  extending  even  as 
Vig.  78,— BAttlcBnoke  (Crotalus  horndus),      «  ,         y,        , 

far  north  as  Canada. 

These  Reptiles  are  distinguished  from  all  other  Snakes  by  the  presence  of  a  peculiar 
appendage  at  the  extremity  of  the  tail,  composed  of  several  homy  pieces  loosely 
articulated  together,  which  produce  a  sort  of  rattling  noise  when  the  animal  is  in 
motion.  The  number  of  pieces  of  which  this  rattle  is  composed  increases  with  the 
age  of  the  animal,  and  it  is  said  that  a  new  one  makes  its  appearance  after  every 
change  of  skin.  The  use  of  this  appendage  to  the  animal  is  not  very  apparent,  and 
we  cannot  agree  altogether  with  some  of  the  older  writers,  who  regard  it  as  a  kind 
dispensation  of  Providence  to  give  a  timely  intimation  to  the  traveller  that  he  is  in 
the  vicinity  of  such  a  dangerous  neighbour.  It  has  been  supposed  that  the  Rattle- 
snake employs  its  rattle  to  startle  the  squirrels  and  other  small  animals,  upon  which 
it  feeds,  from  their  repose,  and  that  these,  being  deprived  of  the  power  of  making 
their  escape,  from  the  terror  inspired  by  this  unexpected  proximity  of  their  enemy, 
fall  easy  victims  to  its  voracity,  but  this,  like  the  accounts  of  the  fascinating  power 
exercised  by  the  Rattlesnakes  upon  their  prey,  is  scarcely  home  out  by  facts.  The 
Rattlesnakes  are  sluggish  creatures,  and  rarely  attack  man,  unless  greatly  provoked. 
The  usual  size  of  the  common  species  (Crotalus  horrtdus.  Fig.  78)  is  from  four  to  six 
feet,  but  specimens  have  been  met  with  measuring  eight  feet  in  length.  The  bite 
of  a  large  Rattlesnake  is  usually  fatal,  at;  least  if  the  fangs  penetrate  to  a  sufficient 
depth  to  introduce  the   poison  well  into  the  circulation.     Death  is  said  sometimes 
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to  ensue  in  less  than  two  minutes  after  the  infliction  of  the  wound.  A  dog,  bitten 
by  a  Battlesnake  of  four  feet  long,  has  been  known  to  die  in  less  than  a  quarter 
of  a  minute.  The  Indians  of  America  possess  many  supposed  remedies  for  the  bite 
of  these  terrible  Snakes ;  but  it  seems  probable  that  these,  if  useful,  can  only  bo 
adyantageo\isly  applied  to  slight  bites,  which  would  not,  of  themselves,  have 
proved  fatal.  Notwithstanding  the  formidable  weapons  with  which  these  creatures 
are  armed,  the  pigs  in  some  parts  of  North  America  are  said  to  destroy  and  feed 
upon  them  with  avidity,  and  by  some  of  the  human  inhabitants  of  that  country, 
the  Rattlesnake  is  regarded  as  by  no  means  unpalatable  food. 

Those  of  the  CrotalidsB  in  which  the  tail  is  destitute  of  a  i-attle,  have  that 
part  of  the  body  furnished  with  a  sort  of  spine.  These  Reptiles  often  equal  the 
Rattlesnakes  in  size  and  in  the  power  of  their  venom,  but  many  are,  perhaps,  still 
more  dangerous,  as  they  are  exceedingly  active  animals,  and  are  always  ready  to 
make  use  of  the  terrible  weapons  with  which  they  are  armed.  The  most  dreaded 
serpent  of  the  West  Indian  Islands,  the  Craspedocephalus  lanceolatus,  belongs  to  this 
group ;  it  attains  a  length  of  six  or  seven  feet,  and  inhabits  the  cane-flclds,  where  it 
lives  principally  on  the  rats  which  abound  in  such  situations,  and  when  in  pursuit  of 
prey,  or  of  any  object  of  irritation,  it  frequently  performs  considerable  springs.  The 
Crotalidss  of  the  eastern  hemisphere  are  confined  to  the  Asiatic  continent  and  islands. 

The  second  family  of  this  sub-order,  the  Viperidce^  is  composed  of  the  Vipers  of  the 
Old  "World,  which  are  distinguished  from  the  Crotalidae  by  the  absence  of  the  pits  in 
the  sides  of  the  face.  The  species  of  this  family  are  entirely  confined  to  the  Old 
World,  in  the  hot  climates  of  which  they  are  exceedingly  abundant. 

The  common  European  Viper  {Pelias  Bents)  is  a  well  known  example ;  it  occurs  in 
all  countries  of  Europe,  from  Sweden  and  the  north  of  Russia,  to  the  shores  of  tho 
Mediterranean.  It  is  the  only  venomous  Reptile  found  in  Britain ;  but  in  some  parts 
of  this  country  it  occurs  in  considerable  abundance,  generally  inhabiting  heaths, 
woods,  and  hedge  banks,  in  diy,  stony  districts.  It  rarely  exceeds  two  feet  in  length, 
and  may  be  distinguished  from  the  common  Snake  of  our  country- — which,  although 
perfectly  harmless,  often  undergoes  a  fate  intended  for  its  poisonous  relative — ^by  the 
broad  triangular  head,  and  by  the  shortness  of  the  tail,  characters  which  it  possesses 
in  common  with  all  the  other  Viperine  Snakes.  Its  general  colour  is  yellowish-brown 
or  olive,  the  back  marked  with  a  double  scries  of  black  spots,  and  the  sides  paler,  and 
spotted  with  black.  The  spots  of  the  back  are  often  confluent,  so  as  to  form  a  series  of 
transverse  black  bands,  and  other  varieties  sometimes  occur,  some  of  which  have  been 
described  as  distinct  species.  The  poison  of  the  Viper  is  by  no  means  so  powerful  as 
that  of  some  of  the  larger  tropical  species  of  venomous  Serpents,  but  is  still  sufficiently 
so  to  produce  exceedingly  painful  and  injurious  eflccts,  especially  in  the  warmer  parts 
of  Europe.  Conscious  of  its  formidable  weapons,  the  Viper  stands  upon  the  defensive 
on  the  approach  of  a  suspected  enemy,  unlike  the  common  Snake,  which  always  makes 
its  escape  as  quickly  as  possible.  With  the  body  closely  coiled  up,  and  the  neck  and 
head  raised  and  slightly  thrown  back,  the  Viper  watches  the  object  of  its  suspicion 
until  the  latter  approaches  within  its  reach,  when  the  head  is  immediately  darted  upon 
it,  a  wound  inflicted,  and  the  poison  injected,  with  the  velocity  of  thought.  Bogs  are 
not  iinfrequently  struck  in  this  manner,  and  at  a  recent  meeting  of  the  Zoological  Society, 
Mr.  Yarrell  stated,  that  when  out  shooting,  he  had  seen  two  dog.?  bitten  by  Vipers. 
The  symptoms  produced  were  very  distressing— the  dogs'  heads  swelled  up,  and  they 
became  quite  unable  to  proceed,  and  although  they  recovered  from  the  immediate 
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effects  of  the  bite,  they  were  ncrer  afterwards  of  the  least  use.     Two  other  specks  of 
this  family  are  found  in  the  south  of  £uropc,  and  the  islands  of  the  MeditenraneaD. 

Of  the  exotic  species  the  most  celebrated  is  the  Cerastes  or  Homed  Snake  {Ceratt9i 
Jffasaeiquistti),  which  is  found  abundantly  in  Egypt,  and  has  acquired  an  historical  cele- 
brity from  its  having  afforded  Cleopatra  the  means  of  escaping  from  the  dis^irace  of 
forming  an  appendage  to  the  triumph  of  her  Roman  conqueror.  The  Cerastes  is  a  saiaU 
snake  generally  measuring  from  a  foot  to  fifteen  inches  in  length;  although  some 
specimens  are  more  than  two  foet  long.  Above  each  eye  in  the  male,  there  is  a  sort  of 
horn-like  process,  with  the  point  directed  a  little  forwards,  which,  although  it  cannot 
be  regarded  as  a  weapon  of  any  kind,  yet  adds  greatly  to  the  malignity  of  the  (feature's 
aspect.  The  Cerastes  is  found  in  great  plenty  in  the  dry  sandy  deserts  of  Egypt,  Syria 
and  Arabia,  and  probably  in  other  parts  of  Asia  and  the  north  of  Africa.  It  is  said  to 
be  exceedingly  active  in  its  movements,  springing  to  a  distance  of  throe  feet  or  HUite 
when  making  its  attack.  According  to  Bruce,  who  has  given  a  long  account  of  its 
habits,  many  of  the  inhabitants  of  the  countries  infested  by  the  Cerastes,  handle  these 
creatures  with  impunity,  and  even  without  their  making  the  least  attempt  to  bite ;  and  in 
some  cases,  at  any  rate,  this  immunity  is  procured  by  constantly  chewing  certain  rocts  and 
washing  the  body  with  a  particular  vegetable  decoction.  Bruce  adds  that  the  drugs 
were  given  to  him,  and  that  he  several  times  "  armed  himself"  to  make  the  experiment, 
"  but  his  heart  always  failed  him  when  he  came  to  the  triaL" 

SUB-ORDEB.  II. — COLUBBDIA. 

General  Chazactexs. — The  Colubrine  Snakes  are  distinguished  from  those  of  the 
preceding  sub-OTder  by  the  greater  strength  of  their  jaws,  and  by  having  the  maxillary 
bones  much  longer  and  armed  with  solid  conical  teeth,  sometimes  intermixed  with 
fangs.  The  latter  are,  however,  somewhat  different  in  construction  from  those  of  the 
Yiperina,  they  are  simply  grooved  or  slit  down  one  side,  and  although  the  sides  of  this 
slit  are  oflen  in  close  contact  so  as  to  form  a  canal  in  the  interior  of  the  tooth,  they  are 
never  amalgamated  as  in  the  Viperine  Snakes.  The  fangs  of  the  Colubrine  Snakes, 
moreover,  are  always  immoveably  fixed  in  the  mouth,  the  different  arrangement  of  the 
maxillary  bones  necessarily  preventing  those  movements  by  which  the  Yiperina  aie 
enabled  to  raise  and  depress  their  fangs  at  pleasure.  The  head  generally  tapers  (^ 
gradually  into  the  neck,  and  does  not  present  the  triangular  form  which  prevails  in  the 
preceding  sub-order,  and  the  crown  is  frequently  covered  with  shield-like  plates. 

DiTisions.— The  Colubrine  Snakes  may  be  divided  into  two  great  sections,  acoord- 
ing  as  the  maxillary  bones  are  armed  only  with  solid  teeth,  or  with  these  mixed  with 
long,  grooved  fangs.  The  Snakes  of  the  former  group,  which  constitute  the  great 
majority  of  the  sub-order,  are  perfectly  innocuous ;  but  the  second  section  includes  a 
considerable  number  of  venomous  species.  The  latter  may  be  again  divided  into  two 
groups ;  the  Venenosa,  including  the  undoubtedly  venomous  species  which  have  the 
fimgs  placed  at  the  anterior  portion  of  the  maxillary  bones,  with  the  solid  teeth  behind 
them ;  and  the  Sufpeeta,  in  which  the  fangs  aro  situated  at  the  back  of  tho  jaw  be* 
hind  the  common  teeth.  The  venomous  species  form  two  families,  the  Elapidm  and 
the  Sydropkida, 

The  Elapida  have  a  short,  rounded  head,  covered  with  shields,  and  the  nostrils  are 
placed  on  the  sides  of  the  snout  close  to  its  apex.  The  body  is  rounded,  and  the  tail 
round  and  tapering ;  the  lower  surface  is  covered  with  shields,  which  are  usually  single 
and  transverse  on  the  belly,  but  arranged  in  a  double  row  under  the  tail .  The  poison-fEUigs 
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Fig.  79.— Egyptian  Hooded  Snake  (ifaui. 


in  these  .animal*  are  much  smaller  than  in  the  Yiperine  Snakes ;  but  such  is  the  virulence 
cf  their  poison,  that  their  bite  is  perhaps  quite  as  dangerous  as  that  of  any  other  snake. 
The  skin  of  the  neok  is  yery  loo«e,  and  the  ribs  of  that  part  of  the  body  are  capable  of 
being  extended  and  raised  so  as  to  dilate  the  skin  into  a  sort  of  disc,  which,  from  its 
resemblance  to  a  hood,  has  obtained  for  these 
ereatoret  the  English  name  of  Hooded  Snakes, 
with  which  the  Portuguese  Colnra  di  Capello, 
by  which  they  ere  perhaps  bettor  known,  is 
exactly  syBonymous.  The  Indian  species, 
iVota  iriptteUanty  to  which  the  name  of  Cobra 
di  Capeiio  properly  applies,  is  also  known  as 
the  Spectacle  Snake,  from  the  existence  of  a 
esrioos  marie  upon  the  back  of  the  neck  ex- 
actly retembling  a  pair  of  spectacles  in  form. 
Thia  Snake  attains  a  length  of  three  or  four  feet, 
or  even  more,  and  is  certainly  one  of  the  most 
dangerous  of  tiie  yenomous  serpents.  For- 
midable at  it  isy  however,  a  small  mammife- 
rous  animal,  the  Muogoos  (Rerpestes  griseus), 
does  not  fear  to  attack  it  and  usually  with 
success, — the  Snake  on  being  brought  into  tho 
presence  of  its  seemingly  contemptible  enemy, 
sometimes  endcarouring  to  make  its  escape. 
The  Mimgoos,  of  course,  often  gets  bitten  in  these  encounters,  but  it  is  said  to  be 
acquainted  with  some  particular  herb  which  serves  as  an  antidoto  to  tho  poison  of  tho 
Snake.  The  Hindoos  assert  that  the  root  of  tho  Opkwrhiza  Mtmgoa  prevents  the  ill 
effiscts  of  the  Cobra's  bite.  A  very  similar  species,  the  Eoje  {Naia  Uaje^  Fig.  79),  is 
common  in  Egypt.  Both  thcso  Snakes  are  commonly  carried  about  for  exhibition  by  tho 
jngglen  of  their  respective  countries,  the  fangs  being  previously  withdrawn.  Tho 
Snake  is  taught  to  raise  the  fore  part  of  the  body  in  the  attitude  which  it  generally 
assumes  when  about  to  strike,  and  in  this  poritaon  it  is  made  to  move  its  head  fiom 
side  to  side  with  a  sort  of  dancing  motioii,  to  the  sound  of  some  mntical  instrument. 

The  HydrophidtB,  or  Sea-snakes,  are  distingiiished  from  the  Snakes  of  the  preceding 
family,  with  which  they  agree  in  the  genenl  nrangement  <ii  their  teeth,  by  the  com- 
pressed fonn  of  the  short  tail,  which  is  converted  into  a  vertical  oar.  The  body  is  also 
compressed,  and  usually  entirdy  covered  with  scales.  The  head  is  not  distinctly 
separated  from  the  neck,  and  is  usually  covered  with  shields ;  the  nostrils  are  placed 
ckMie  together  upon  tho  upper  part  of  the  snout,  and  provided  with  valves  to  closo 
tbem  when  the  head  is  immersed  in  the  water. 

The  HydrophidsB  are  found  exclusively  in  the  seas  of  tho  warmer  parts  of  the 
eastern  hemisphere,  on  the  coasts  of  India,  and  off  the  islands  of  the  Indian  and  Pacific 
Oceans.  Some  of  them  occur  as  &r  south  as  the  coasts  of  New  Zealand  and  Australia. 
A  few  are  found  occasionally  in  salt  water  tanks  and  canals ;  but  they  usually  confine 
themselves  to  the  ocean,  and  rarely  ascend  beyond  the  mouths  of  rivers ;  in  fact,  they 
are  said  to  be  unable  to  live  in  fresh  water.  This  is  probably  a  mistake,  as  they  are 
strietly  air-breathing  animals,  and  often  visit  the  shore,  where,  in  fact,  they  deposit 
their  eggs.  They  are  exceedingly  venomous,  and  are  regarded  with  great  dread  by 
the  fishermen,  in  whose  nets  they  are  not  unfrequently  caught.    They  are,  however. 
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eaten  hj  the  inliabitauts  of  some  of  tbe  coautriefl  oil  whoae  Bhoret  thej  ooour*    Tluiy 
Tttpely  exceed  four  feet  in  length. 

The  SE^Dud  group  of  Coluliime  Sn^k^s«  with  both  faxi^  and  teetli  in  the  ma^dllaij 
hones  (the  Suspects)^  intxlvidm  n  considerablo  ntimber  of  flpfK^iea  wHcIi  m^  known,  to  b6 
barmlesSf  whilst  others  are  teputed  Y^tiomeus  hf  the  natives  of  tbe  countries  in  which 
they  occur,  although^  in  most  cases,  it  uppeura  very  doubtful  whethor  tiiwy  are  really 
deserving  of  this  rcputatian.  In  tbeje  SerpenU  the  solid  tooth  ore  placed  in  front  of 
the  tag^  of  which  th^ro  aro  tisually  more  than  one  ou  each  Bide^  which  latter  are 
grooved  or  split  along  the  convex  aurfi^re,  although  it  doea  not  appear  that  they 
communicate  with  internal  poison  glands.  The  head  u  usually  covered  with  ahield- 
like  plates. 

Of  those  Sn^es  them  arc  tliree  familicfl.  In  the  first,  the  SamaloptidiBt  the  nottriU 
are  plncod  close  together*  and  ^miahcd  with  valveGj  as  in  the  HydropMdse,  which 
these  Serpents  also  rosemblD  in  their  agnatic  habits,  although  they  Toside  entirely  in 
fresh  water.  They  differ  from  the  Hydrophidm  in  tho  form  of  tho  tail*  which  is 
elongated,  round,  and  tapering.  These  animals  oro  especially  abundant  in  tho  rivers 
and  ponda  of  India  and  tho  islands  of  the  Eastern  Archipelago,  where  somo  of  thorn 
are  repiited  venomous,  but  apparently  withont  reason.  Thoy  Bomotlmes  attain  a 
COnEiderahle  size. 

Tho  Dipmdiif(3  have  a  long,  compr^^ssed,  slender  body,  usua^y  eonaiderahly  nM* 
rower  than  tho  head^  which  is  covfred  with  ^clds,  and  the  scales,  or  rather  platei^ 
which  run  tdong  the  hack  ore  considerahly  larger  than  the  rest.  Both  jaws  are  aome- 
time^  furnUked  with  fangs.  Tho  Bendr&phida  reaemblo  tho  preceding  in  the  form  of 
their  bodiea,  and  in  tho  poasesBion  of  a  row  of  large  scales  along  tho  doi^al  region ;  but 
the  bead  is  not  wider  than  the  body. 

The  perfectly  barmlesa  Colubrine  Snakes,  or  those  in  which  tho  large  fanga  aie 

entirely  wanting,  may 
be  divided  into  three 
&miliea.  In  the  first 
of  these,  tho  (blu- 
hridm^  or  Bnakes,  of 
which  the  oommon 
Snake,  or  Einged 
Sndtc  {Cohtbmrnatris^ 
Fig,  SO)  of  this  coun^ 
try  is  a  familiar  ex- 
ample, tho  bead  is 
small,  and  somewhat 
triangular,  but  little 
F\s.  ao^-Common  Saokc  {Vuluber  nairij^).  thicker  than  the  neck, 

and  covered  with  shield-like  plates ;  tho  nostrils  arc  placcid  on  the  sides  of  the  snout,  and 
the  eyes  are  small,  and  furnished  with  round  pupils.  The  body  is  nearly  cylindrieol,  and 
the  toil  long  and  tapering ;  tho  entire  upper  surface  is  covered  with  scales,  the  belly  and 
throat  with  hroad  tranaYcrac  plates,  arranged  in  a  single  series,  and  the  lowersiirface  of 
the  tail  with  two  tows  of  suuilar  plates.  The  month  is  large,  and  the  jaws  arc  famished 
with  numerous  teeth,  whieb  are  uanaUy  of  nearly  equal  size  j  the  intermaxillary  bones 
are  never  armed  with  teeth,  Ko  traces  of  the  hind  LLmbs  are  to  he  disco venod  in  the 
neighbourhood  of  the  vent. 
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The  species  of  this  fiiinily  are  ezoestiTely  numeroui,  and  thoir  study  is  perhaps 
one  of  the  most  difficult  problems  in  zoology.  They  are  distributed  in  all  parts  of  the 
globe,  generally  living  on  the  ground,  in  damp  woods  and  marshy  places,  where  they 
prey  to  a  great  extent  upon  the  Batrachia,  which  usually  abound  in  such  situations. 
Many  of  them  are  also  inhabitants  of  the  water;  and  most  of  those  which  dwell 
habitually  upon  the  ground  take  to  the  water  with  groat  facility. 

The  ct>mm(m  Snake  (Coluber  natrix)  is  tolerably  abundant  in  Britain,  and,  indeed, 
throughout  Europe ;  it  frequents  woods,  moist  bogs,  and  other  sheltered  situations,  in 
the  Yioinity  of  water.  It  is  an  elegant  creature,  usually  about  three  feet  in  length,  of 
a  pale  oliye  colour,  spotted  with  black  on  the  sides,  and  whitish  beneath.  Immedi- 
ately behind  the  head  there  is  on  each  side  of  the  neck  a  yollowish-white  spot,  which 
gives  the  animal  the  collared  appearance  which  has  led  to  its  name  of  Ringed  Snake ; 
behind  each  of  these  pale  spots  is  a  semilunar  black  one.  The  common  Snake  preys 
upon  almost  any  small  animals  that  come  in  its  way,  such  as  insects,  worms,  small 
birds,  mioe,  &c. ;  but  its  chief  diet  usually  consists  of  frogs,— and  in  pursuit  of  the 
last-mentioned  animals  it  has  frequently  been  known  to  take  the  water.  It  deposits 
its  eggs  in  warm,  moist  situations,  frequently  selecting  hot-beds  and  dunghills,  where 
the  eggs  are  often  found  attached  together,  in  the  form  of  a  necklace,  to  the  number  of 
fifteen  or  twenty.  The  young  are  said  not  to  make  thoir  appearance  until  the 
following  spring. 

The  common  Snakes,  like  all  the  Beptiles  inhabiting  temperate  and  cold  climates, 
pass  the  winter  in  a  state  of  torpidity  ;  a  considerable  number  of  them  usually  select 
some  suitable  retreat,  where  they  remain  closely  coiled  together  until  the  return  of 
mild  weather  recalls  them  to  activity.  It  is  generally  supposed  that  Snakes  change 
their  epidermis  annually,  and  Dr.  Shaw  states  that  this  takes  place  in  the  spring, 
immediately  after  the  animals  have  quitted  their  winter  retreat.  This,  however,  is 
not  exactly  the  case,  for  the  casting  of  the  epidermis  appears  to  take  place  at  different 
intervals  in  different  individuals ;  some  observers  stating  that  the  change  occurs  twice 
in  the  year,  whilst  Mr.  Bell  says  that  he  has  known  it  take  place  four  times  in  the 
oouzie  of  the  summer.  Occasionally,  and  especially  when  excited  or  irritated,  the 
Smdra  emits  a  most  intolerable  odour,  although  at  other  times  it  occasions  no  such 
annoyance ;  thus  Gilbert  White,  in  his  **  Natural  History  of  Sclbome,"  mentions  the 
esse  of  a  tame  Snake  "  which  was  in  its  person  as  sweet  as  any  animal,  while  in  good 
humour  and  unalarmed ;  but  as  soon  as  a  stranger,  or  a  dog  or  cat,  came  in,  fell  to 
hissing,  and  filled  the  room  with  such  nauseous  effluvia  as  rendered  it  hardly  support- 
able."   Cuvier  states  that  the  common  Snake  is  eaten  in  some  places. 

Several  other  species  belonging  to  this  family  are  found  in  the  southern  countries 
of  Europe.  The  largest  of  these  is  the  Coluber  Eiaphis,  which  sometimes  attains  a 
length  of  upwards  of  six  feet.  It  is  found  in  Italy  and  the  south  of  France  ;  and 
Cuvier  states  that  it  is  most  probably  the  Boa  of  Pliny.  Another  remarkable  species  is 
the  .Ssculapian  Snake  {C.  .MtctUapix),  which  is  found  in  great  abundance  in  the 
neighbourhood  of  Bome,  and  is  commonly  represented  by  the  ancients  in  their  statues 
of  jEsculapius. 

Of  the  foreign  species,  wc  may  refer  to  the  Tropidonoti  of  North  America,  some  of 
which  live  almost  entirely  in  the  water,  where  they  swim  with  great  rapidity  in 
pursuit  of  frogs  and  fishes.  None  of  them  appear  to  exceed  three  foot  in  length,  and 
they  are  all  of  a  gentle  disposition,  suffering  themselves  to  bo  handled  without 
attempting  to  bite. 
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The  aquatic  i peoios  of  thia  genua,  TropidonohUf  frequently  vatt  upon  the  bianehes 
of  treea  oyerhanging  the  water,  doubtiLesa  looking  out  for  prey.  The  MsUrodonti 
which  alao  inhabit  the  United  Statea  of  America^  have  the  snout  pointed,  and  aligh% 
turned  up  at  the  apex,  and  possess  the  singular  power  of  dilating  the  back  of  the  head 
and  the  neck  when  disturbed  or  irritated.  Under  these  circumstances  they  uaoaUy 
coil  thcmsclyes  up,  raise  the  head  in  a  threatening  attitude,  and  hisa  in  the  manner  of 
poisonous  Snakes  when  about  to  strike,  and  they  will  even  project  the  head  at  any 
object  that  may  be  extended  towards  them ;  but  Dr.  Holbrook  statea  that  he  nerei 
oould  get  them  to  open  their  mouths,  or  bite,  by  any  amount  of  irritation.  The  oldn 
writers,  however,  attributed  yenomous  properties  to  these  harmlesa  oreaturea,  and 
Catesby  describes  and  figures  one  of  them  as  *'  having  the  like  fangs  of  destruction  ac 
the  BatUesnake.'' 

One  of  the  most  abundant  of  the  North  American  Snakes  ia  the  Black  Snake 
(Coluber  constrietor)^  which  is  often  six  feet  in  length,  and  is  entirely  of  a  shining 
black  colour.  It  is  an  exceedingly  active  animal,  climbing  treea  with  great  facility, 
in  search  of  the  nests  of  birds,  and,  according  to  Cateaby,  pursuing  rata  into  erery 
crevice  of  the  houses. 

This  Snake  has  a  singular  habit,  which  often  produces  ludicrous  remlti.  The 
inhabitants  of  the  districts  in  which  Battlesnakea  abound,  usually  take  to  fli^t  tiie 
moment  they  catch  sight  of  a  serpent,  without  waiting  to  ascertain  whether  it  is 
really  one  of  these  dreaded  venomous  Reptiles.  The  Black  Snake,  in  sneh  oases, 
pirompted  perhaps  by  a  spirit  of  fun,  immediately  starts  in  pursuit  of  the  fugitiTe, 
whom  it  generally  soon  orertakes,  and,  twining  round  hie  legs,  brings  him  to  the 
ground,  but  without  doing  him  any  other  injury.  The  Black  Snake  often  vabs 
hen-roosts,  and  is  said  also  to  be  in  the  habit  of  skimming  the  cream  off  tha  VEcSk  in 
dairies. 

The  second  family  of  the  fangless  Colubrine  Snakes  is  that  of  the  BoUm^  i«i^«^mg 
those  large  serpents  of  tropical  countries,  which,  from  their  enormous  sise  and  stnagtii, 
are  almost  as  much  to  bo  dreaded  as  the  renomous  species.  These  Snakes  an  ^itian^ 
guished  from  the  true  Golubnd»  by  the  presence  of  rudimentary  hind  limbs, 
of  a  few  small  bones  suspended  in  the  muscles  on  each  side  of  the  vent,  and 
by  a  sort  of  homy  claw,  which  is  visible  externally.  The  head  in  these  SiMikai  is 
somewhat  triangular,  and  slightly  exceeds  the  neck  in  thickness,  so  that  the  ^fr*frrittfir 
between  these  two  regions  is  rather  more  perceptible  than  in  the  Coluhridse.  Che  MOatk 
is  very  wide,  extending  for  beyond  the  eyes ;  both  the  jaws  and  the  ffj'rf^nfl'  hoaet  «c 
armed  with  teeth,  as  are  also  the  intermaxillaries  occasionally.  The  head  !s  usually 
covered  with  shields,  sometimes  with  scales ;  the  throat  is  scaly,  and  the  belly  eofered 
with  transverse  plates.  The  tail  is  usually  rather  short  and  prehensile — its  lower 
surface  is  covered  with  a  double  scries  of  shields. 

Tho  snakes  belongiog  to  this  family  arc  frequently  of  gigantic  sise ;  they  are  dis- 
tributed pretty  generally  over  the  tropical  parts  of  both  continents.  They  may  be 
divided  into  three  groups,  of  which  the  first,  the  Pythons,  including  the  largest  species 
of  the  family,  is  distinguished  by  the  possession  of  teeth  in  the  intermaxillary  bones. 
They  possess  a  strong  prehensile  tail,  with  two  rows  of  plates  beneath,  and  the  labial 
plates  are  deeply  pitted.  The  Pythons  are  entirely  confined  to  the  Old  World,  and  the 
larp^ost  species,  lornjing  tho  jreniis  Python,  are  found  only  in  India  and  the  islands  of 
tiio  Eastei"!  Arcliipelago.  Thi^se  snalii^s  L-ertainly  attain  a  length  of  thirty  feet ;  and  an 
ii  st.mc  c  is  on  rccortl  of  ono  of  \\iv\\\  r.\\\'  iirin,:;  iiinvanls  of  sixty  feet  in  length,  having 
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twi  destrcij^d  m  eho  act  of  coiling  itaetf  rotmii  a  man  who  waa  Ij^ing  adeep  m  a  bo«t» 
Q^jp  frequently  ascend  tren^  And  Iw  upon  tbs  bronchea  in  a  position  which  cnnblee 
turn  veadil  J  to  drop  upon  sny  nnibrtusAte  &nimftls  that  muf  pou  their  station  ;  and 
loiik  lh^«  axtd  Uie  Bo49  ore  mid  offcen  to  cling  hf  tho  UH  to  mmo  tte^  growing  in  the 
viter,  when  thej  iloat  upon  the  surfaca  at  fiill  lengtli,  Ijing  in  wait  for  animola  that 
xuj  com©  to  the  water  to  drint.  Thej  pn?y  upoii  animiils  of  auch  bulk  aa  would  s€M*m  to 
Knder  thdr  swallowing  them  a  matter  of  imposathilitj ;  accordiug  to  aome  wntcrt,  thdj 
Ota  da^troj  and  gorg«  a  hu^lo ;  but  specimens  capable  of  such  feats  of  Toracttj  appear  to 
beimrely  met  with^  although  thorc  is  no  donbt  &at  a  good-sized  P^thtm  will  mako  away 
wi^  a  goftt  or  calf.  Tbo  victim  is  di^stro jed  b^  powerful  comprcsaion,  effected  by  thia 
waike  coiling  ita  body  foiiud  it  and  thm  gradmiUy  tightening  the  folda.  In  thb 
manner  the  body  of  the  animal  ia  reduced  to  a  state  fit  for  being  swallowed^  and  tlua 
epentioiif  which  ia  cffiietod  in  the  way  already  deacribcd,  ufitially  takea  a  consid&rahli 


rtf .  Sl.»Boa  Goattiiotcirt 

time^  If  we  may  believe  the  seattcred  notices  of  ancient  authotj,  wo  may  suppose  that 
in  earlier  p&riods,  when  the  human  population  of  the  earth  was  less  numorou-^,  Iheac 
fiiiakea  attained  still  greater  dtmcnaionfl  thnn  at  the  prt^aotit  dny.  One  instance;  of  tluj 
occnrreuce  of  a  gigantic  snaltt?  on  the  niiilhem  cna&t  of  Afiiea,  rau^t  he  f  imiliar  to 
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most  of  our  readers ;  we  allude  to  the  serpent  which  is  said  to  have  thrown  the  army 
of  Regulus  into  confusion,  killing  and  deyouring  seyeral  of  his  soldiers,  and  destroying 
others  by  squeezing  them  in  its  folds.  The  historian  teUs  us,  that  this  formidable 
snake  was  only  destroyed  at  last  by  assailing  it  with  the  military  engines  usually 
employed  in  the  siege  of  fortified  places.  This  serpent  is  said  to  haye  measured  up- 
wards of  one  hundred  and  twenty  feet ;  its  skin  was  sent  to  Bome,  where  it  was  sus- 
pended in  a  temple,  and  remained  for  many  years.  It  is,  howeyer,  very  doubtful 
whether  implicit  faith  can  be  placed  in  this  account,  as  the  ancients  generally  appear 
to  haye  had  very  exaggerated  ideas  of  the  size  of  the  large  serpents  of  Africa.  Lucan 
is  not  content  with  attributing  to  them  the  power  of  destroying  oxen,  but  also  subjects 
even  the  elephant  to  their  dominion ! 

In  their  habits  the  Boas  exactly  resemble  the  Pythons,  from  which  they  differ 
principally  in  the  absence  of  the  intermaxillary  teeth.  The  majority  of  these  Snakes 
are  confined  to  South  America  and  the  adjacent  islands,  where  some  of  them  attain  a 
length  of  upwards  of  thirty  feet.  The  best  known  of  these  is  perhaps  the  Baa  eorutric' 
tor  (Fig.  81),  whose  name  has  generally  been  applied  to  aU  the  large  snakes. 

A  third  group  is  formed  by  the  genus  ErpXy  and  one  or  two  allied  genera  in  which 
the  head  is  rounded  and  not  distinctly  separated  from  the  neck ;  the  intermaxillary 
teeth  are  wanting,  and  the  tail  is  short,  obtuse,  and  not  prehensile.  These  snakes, 
which  are  comparatively  of  small  size,  are  found  principally  in  India  and  some  of  the 
eastern  islands.    One  or  two  species  inhabit  Turkey,  Greece,  and  Egypt. 

The  Ophidia  are  concluded  by  the  Tortrieida,  a  small  family  of  Serpents  which  are 
often  included  amongst  the  BoidaQ,  as,  like  them,  they  are  furnished  with  spiurs  at  the 
sides  of  the  vent.  They  differ  from  tiiese,  however,  in  the  small  size  of  tiie  mouth, 
which  only  extends  backwards  as  far  as  the  eyes ;  the  bones  of  the  upper  jaw,  also,  are 
firmly  attached  to  the  head,  and  the  branches  of  the  lower  jaw,  alUiough  quite 
separate,  ai'e  less  extensible  than  in  the  other  Snakes.  These  are  small  Snakes  which 
live  upon  the  ground  in  the  tropical  regions  of  both  hemispheres.  They  are  slow  in 
their  movements,  and  prey  upon  insects  and  other  small  animals.  The  Tortricid®, 
in  the  structure  of  the  head  and  mouth,  appear  to  lead  towards  the  next  order,  with 
the  serpentiform  species  of  which  they  were  formerly  confounded. 

Obder  II.— Sauma. 
Oenezal  Characters. — As  a  general  rule,  the  animals  of  this  order  are  fumished 
with  four  well-developed  legs,  and  may  come  imder  the  popular  denomination  of 
Lizards  ;  but  in  a  considerable  nimiber  these  organs  are  wanting,  and  in  some  cases  it 
is  even  doubtful  whether  these  footless  species  should  be  referred  to  this  or  the  pre- 
ceding group.  The  only  characters  to  which  we  can  appeal  in  these  cases  are  those 
fumished  by  the  structure  of  the  head  and  jaws.  In  the  Sauria  the  bones  of  the  upper 
jaw  and  face  are  firmly  attached  to  the  skull,  so  that  they  are  quite  incapable  of  any 
independent  motion ;  and  the  mastoid  and  tympanic  bones,  which  give  support  to  the 
lower  jaw,  and  which  in  the  Serpents  are  moveably  articulated  to  the  skull,  and  thus 
enable  the  mouth  to  be  dilated  to  a  vast  extent,  are  here  united  with  the  other  bones  of 
the  head,  so  that  the  lower  jaw,  instead  of  a  loose  triple  articulation,  moves  only  from 
a  single  point.  The  branches  of  the  lower  jaw  are  firmly  united  in  front  by  a  suture, 
so  that  the  lateral  dilatation  so  remarkable  in  the  Snakes  is  rendered  impossible. 

Both  jaws  are  always  armed  with  teeth ;  but  these  organs  are  generally  confined 
to  the  bones  of  the  jaws,  and  rarely  occur  upon  the  palate.    Like  those  of  the  Snakes, 
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the  teeth  of  the  Saurian  Reptiles  are  usually  acutely  conical  and  slightly  hooked ;  but 
in  some  cases  they  are  compressed,  and  occasionally  dentated  on  the  edges.  The  teeth 
are  never  inserted  into  separate  sockets,  but  simply  attached  to  the  surface  of  the  jaw. 
In  some  forms,  however,  the  jaw  is  furnished  with  a  furrow  for  the  reception  of  the 
base  of  the  teeth,  which  is  bounded  externally  by  a  ridge ;  and  each  tooth  not  only 
stands  upon  a  slight  bony  eminence,  but  is  also  attached  by  the  external  portion  of  its 
base  to  the  inside  of  the  ridge  of  the  jaw. 

The  tongue  exhibits  two  very  distinct  forms  in  these  Keptiles.  In  some  the  tongue 
resembles  that  of  the  Ophidia,  being  long,  slender,  homy,  bifid,  and  inclosed  in  a  sheath, 
from  which  it  can  be  protruded  at  pleasure,  the  front  of  the  mouth  being  furnished  with 
a  notch  for  the  passage  of  the  tongue  when  the  jaws  are  closed ;  whilst  in  others  this 
organ  is  thick  and  fleshy,  attached  to  the  back  of  the  mouth,  destitute  of  a  sheath,  and 
only  protrusible  when  the  mouth  is  opened.  This  difference  in  the  structure  of  the 
tongue  has  given  rise  to  a  division  of  the  order  into  two  great  groups,  the  FtssUttiffuia 
or  Zepiofflotaa,  which  exhibit  the  first  modification,  and  the  BrevUinguia  or  Pcuihygloasa^ 
in  which  the  second  form  prevails. 

The  eyes  in  the  Lizards  are  almost  always  furnished  with  distinct  eyelids,  and  the 
ear  is  generally  visible  externally.  The  structure  of  the  skin  and  scales  is  usually 
the  same  as  in  the  Snakes,  and  the  head  is  almost  always  covered  with  shield-like 
plates. 

The  development  of  the  extremities  is  very  variable  in  this  order,  some  species 
being  as  completely  destitute  of  external  limbs  as  any  of  the  Snakes ;  whilst  in  others 
the  members  are  well  developed.  They  are  generally  four  in  number,  and  when 
piesent  are  always  terminated  by  distinct  toes,  furnished  with  claws.  An  essential 
character,  by  which  the  Saurian  skeleton  is  distinguished  from  that  of  the  Ophidian 
Iteptiles,  consists  in  the  presence  of  a  sternum,  to  which  some  of  the  ribs  are  always 
attached ;  this  bone  increases  in  size  in  proportion  to  the  development  of  the  legs. 

IHTlrians. — The  immense  number  and  great  diversity  of  these  animals  render 
their  arrangement  a  matter  of  considerable  cUfficulty,  and  authors  are  by  no  means 
generally  agreed  as  to  the  limits  of  the  families,  which  are  rather  numerous. 

The  nearest  approach  to  the  preceding  order  is  made  by  the  Typhlopida,  which,  in 
fact,  stand  upon  a  sort  of  debateable  ground,  some  writers  claiming  them  for  the 
Ophidia,  whilst  others  refer  them  to  the  Lizards.  They  are  small,  worm-like  creatures, 
of  a  nearly  cylindrical  form,  quite  destitute  of  limbs ;  the  head  is  covered  with  shields, 
and  the  tail  is  very  short,  and  rounded  off  at  the  end.  The  eyes  are  very  small,  and 
destitute  of  eyelids,  sometimes  rudimentary,  and  concealed  under  the  skin ;  and  there 
is  no  external  ear.  The  bones  of  the  upper  jaw  are  firmly  attached  to  the  skull,  and 
the  snout  projects  considerably  in  front  of  the  lower  jaw,  so  that  the  opening  of  the 
mouth  is  situated  in  the  imder  surface  of  the  head.  The  surface  of  the  skin  is  divided 
by  a  series  of  transverse  and  longitudinal  furrows,  into  numerous  square  plates,  each 
of  which  is  furnished  with  a  small  homy  scale.  The  dentition  of  these  animals  is 
remaikable,  teeth  existing  only  in  one  of  the  jaws  ;  in  some  cases  it  is  the  upper,  in 
others  the  lower,  jaw  that  is  thus  armed.  These  singular  Reptiles  are  found  in  con- 
siderable numbers  in  the  warmer  region  of  both  hemispheres.  A  single  species  only  is 
found  in  Europe.  They  live  in  holes  in  the  ground  and  under  stones,  burying  them- 
selves sometimes  to  the  depth  of  three  or  four  feet,  during  the  rainy  season.  They 
feed  principally  upon  insects  and  worms,  and  are  said  to  move  with  considerable 
swiftness. 
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Nearly  allied  tx>  these  are  the  AmpMsbanida,  which  are  also  oylindrioal,  vennifonn 
Beptilea,  with  the  skin  annulated  and  divided  into  square  shields  by  tranarezie  and 
longitudinal  furrows.  The  head  is  of  the  same  thickness  as  the  neck ;  ihe  tail  loimded 
off  and  exceedingly  short,  so  that  the  anus  is  almost  at  the  extremity  of  the  body ;  and 
the  mouth  is  very  small)  and  placed  on  the  lower  surface  of  the  head.  The  tongue  is 
thick,  short,  not  sheathed,  slightly  notched  at  the  end,  and  tezminated  by  two  smooth 
threads;  the  teeth  are  placed  in  a  single  row  in  both  jaws,  which  are  generally 
furnished  with  furrows  for  their  reception,  although  in  one  genus  {Tropidophit)  the 
teeth  grow  upon  the  margin  of  the  jaws.  The  eyes  are  very  small,  destitute  of  eyelids, 
and  sometimes  hidden  under  the  skin ;  the  ear  is  also  ooTered  by  the  akin.  The 
majority  are  quite  destitute  of  limbs ;  but  in  the  genus  Chirote$  there  are  yery  small 
anterior  lege,  terminated  by  five  toes.  The  only  known  species  of  this  genus  is  the 
C,  lumbrieaidssy  a  native  of  Mexico,  which  grows  to  a  length  of  about  eight  inobes. 
Like  the  Ty^opidee,  the  Amphisbssnidas  are  found  principally  in  tropical  filTmates, 
and  most  of  them  are  inhabitants  of  America.  They  live  in  the  ground,  and  feed  upon 
insects  and  worms. 

We  now  come  to  the  true  Lizards,  in  which  the  limbs  are  almost  always  developed. 
These  may  be  divided  into  two  great  sections,  the  Zeptoffhisa  and  the  Ba^tpffkma,  in 
aooQrdance  with  the  structure  of  the  tongue  (see  page  117). 

Of  the  Leptoglossa,  distinguished  by  the  bifid,  sheathed,  and  protrusible  tongue, 

several  species  still  retain  a  considerable  resem- 
blance to  the  Ophidian  Entiles.  This  is  par- 
ticularly evident  in  the  first  family,  tlie  0fm» 
mophthuimuUBf  in  which  the  body  is  exceeding 
elongated  and  aaake-Uke ;  the  limbs  are  mther 
rudimentary  or  altogether  wanting ;  and  the  eyes 
are  destitute  of  eyelids,  and  either  covered  by 
a  trsBsparent  capsule,  as  in  the  Snakea,  or  oom- 
plotely  concealed  under  the  skin.  The  skin  is 
covered  with  regular  scales,  imbedded  in  imall 
sacs,  and  lying  over  each  other  like  tiiose  of 
fishea.  These  imbricated  scales  are  composed  of 
a  mixture  of  bony  and  homy  matter,  luod  they 
occur  only  in  the  Eeptiles  of  thia  and  the  fol- 
lowing family.  The  Gynmophthalniidss  airo 
further  distinguished  from  the  two  preoedtng 
families  by  the  great  width  of  the  month,  vrbidti 
extends  considerably  behind  the  eyes,  nnd  the 
free  exposure  of  the  ear. 

The  Beptiles  of  this  family  cxifaibit  a  greit 
diversity  in  the  development  of  the  legs.  In 
the  Oymnophthalmi,  there  are  four  weak  legs,  ter- 
minated by  a  variable  number  of  toes ;  the  Py9P^ 
(Fig.  82)  and  Zialides  have  the  hinder  Umbs 
developed  in  the  form  of  undivided  aeale-ifte 
organs,  placed  one  on  each  side  of  the  anus; 
whilst  in  the  Apratim  tiie  ertreoiities  ate 
entirely  deficient.    The  majority  of  the  species   are  inhabitants  of  Australia,  but 


Fig.  SS.'-Pygopns  lepidopodus. 
a,  Yent  and  rudimentary  legs. 
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one  or  two  are  found  in  tho  east  of  Europe,  and  a  single  fpeoiet  occurs  in  the 
West  Indies. 

The  Semdda  resemble  the  preceding  family  in  tho  structure  of  their  scales,  but  may 
readily  be  distinguished  by  their  well-formed  eyes,  fumiahod  with  distinct  eyelids. 
The  head,  which  is  oovered  with  shiold-liko  plates,  is  of  a  somewhat  triangular  form, 
and  a  little  pointed  in  front ;  the  ears  are  exposed ;  the  neck  and  body  are  nearly  of 
die  same  thickness  throughout,  and  but  little  thicker  than  the  back  of  the  head. 

The  difference  in  tho  dcvelopmont  of  tho  extremities  is  eyon  greater  in  this  family 
than  in  the  GymnopthalmidoD ;  some,  like  the  common  Slowworm  {Anguie  fragUit)  of 
this  country,  are  entirely  destitute  of  limbs,  and  so  perfectly  snake-like  in  their  form 
end  appearance,  that,  until  very  recently,  they  were  generally  referred  to  the  preceding 
erder.  Others,  snob  as  tho  Brazilian  Ophiode$y  have  two  rudimentary  limbs  close  to 
the  anus ;  in  others,  the  four  legs  are  developed,  but  to  such  a  small  extent  that  they 
would  appear  to  be  of  little  service  to  the  animal ;  whilst  others,  again,  arc  furnished 
with  powerful  limbs. 

These  B^itiles  are  generally  of  small  size,  and  live,  for  the  most  part,  in  holes  and 
under  stones,  in  dry  sandy  x>laces ;  they  feed  upon  insects  and  worms.  The  only  British 
species  is  the  iooHeanAnguitfragitia^  or  Slowworm,  a  small  snake-like  creature,  which  is 
tulgariy  regarded  as  exceedingly  venomous.  So  far  from  this  being  the  case,  however, 
it  is  one  of  the  most  harmless  of  Beptiles ;  and,  instead  of  attempting  to  bite  when 
seiaed  by  the  tail,  it  will  break  off  the  captured  portion  and  thus  make  its  esci^. 
I  This  Mttlaness,  which  is  possessed  in  a  remaikable  manner  by  many  Lizards,  is  due 
I  to  a  poeoiiar  action  of  the  muscles,  which  is  so  violent  in  some  i^ecies  that  they 
■otivlly  faU  to  pieces  when  handled. 

Tha  species  of  this  family  are  exceedingly  numerous,  and  generally  distribated 
Ofcr  the  globe.  One  of  the  most  noted  species  is  the  Skink  {Seinctu  offieinaik)^  a 
Idzazd  of  about  eight  or  nine  inches  in  length,  which  inhabits  Egypt,  Nubia,  and 
Arabia,  runs  with  great  swiftness,  and  when  pursued,  buries  itself  almost  instantane- 
oody  in  the  sand.  The  ancients  attributed  extraordinary  medicinal  virtues  to  this 
fliimal,  which  was  formerly  salted  and  dried,  and  sold  in  the  apothecaries'  shops.  It 
IB  mow,  however,  going  out  of  repute,  even  in  the  East.  The  West  Indian  Galliwasp 
{Ctlnhu  oceiditut)j  a  perfectly  harmless  Reptile,  whiidi  is,  for  some  reason,  an  object  of 
the  moat  intense  dread  with  the  inhabitant!  oi  the  West  Indies,  also  belongs  to  this 
lunily.  A  Koith  American  ^mIm^  IIm  JPb^iodim  laiieeps,  lives  in  holes  of  trees,  often 
at  m  height  of  thirty  or  fortj  InI  fmai  the  ground,  where  it  frequently  takes  possession 
cf  thft  deaeflrted  neat  of  a  WmUg&Am*  When  disturbed,  the  Lizard  puts  out  his  head, 
which  ia  very  large,  and  of  «  fcfiglht  flfld  ptAam^  ia  a  most  threatening  maimer^''  and 
whoa  eaptered,  his  powerful  ja«i  and  iin^f  talk  aaaUa  bim  to  fafist  «  aeverc 
wound,  although  it  is  not  venomoni^  m  mmmoK^  MffSMl  Ij  Am  idhMlntv  «f  the 
United  Statea. 

The  tame  variety  in  the  devdopMBtof  the  fiset  -pnwwBM  in  flw  next  family,  tho 
CkMlekUdf  whiokf  however,  are  at  once  distinguishable  from  holSi  tho  preceding  groups 
by  the  aataire  of  tho  dermal  covering.  Instead  of  the  imbricated  bony  scales  of  the 
Bkinki,  the  Chalcidip  are  covered  with  scales  of  the  ordinary  reptilian  character, 
ansuged  in  ragukr  transverse  rows ;  the  dorsal  scales  are  usually  strongly  keeled,  and 
the  keels  frequently  produced  behind  so  as  to  form  spines ;  Ihe  sides  are,  in  most 
tmrn,  faniiahed  with  a  iold  of  skin,  covered  with  granular  scales.  The  eyelids  arc 
slwiya  preaent,  tbeaata  g«iienUy  exposed,  and  the  tongue  is  abort,  fleshy,  and  notched 
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at  the  tip.  The  species  of  this  family  occur  for  the  most  part  in  Africa  and  America ; 
a  few  are  found  in  the  warmer  parts  of  the  Asiatic  continent ;  and  a  single  species,  the 
Soheltopusik  (Fseudopus  Pallasii),  inhabits  the  south-eastern  portion  of  Europe.  The 
last-mentioned  Lizard  bears  a  considerable  resemblance)  in  the  form  of  the  feet,  to 
the  Pygopua  lepidopodus,  figured  on  page  118.  The  Glass  Snake  of  North  America 
{Ophisaurus  ventralts)^  which  is  common  in  the  United  States,  is  remarkable  for  tha 
great  facility  with  which  it  breaks ;  it  is  said  that  when  touched  with  a  stick  it  will 
immediately  separate  into  several  pieces.  This,  of  course,  can  only  apply  to  the  tail, 
which  is  considerably  longer  than  the  body. 

In  the  Lacertidm  the  body  is  clothed  with  scales,  and  the  head  with  large  regular 
plates ;  the  head  is  distinctly  separated  from  the  neck,  which  is  never  furnished  with  a 
iwuch  under  the  throat,  or  with  any  other  appendages ;  the  eyes  are  provided  with  a 
pair  of  moveable  eyelids,  and  also  usually  with  a  nictitating  membrane.  The  body  is 
elongated,  and  generally  of  a  somewhat  cylindrical  form,  terminated  posteriorly  with  a 
very  long,  tapering  tail,  which  is  often  very  much  longer  than  the  body.  The  feet  are 
well  developed,  and  generally  furnished  with  five  distinct  toes  of  unequal  length. 
The  teeth  are  slightly  curved,  and  inserted  in  a  slight  furrow  of  the  jaw ;  they  are 
hollow  at  the  base,  and  are  not  very  firmly  attached  to  the  bone. 

These  Lizards,  which  must  be  regarded  as  the  types  of  the  Sauria,  are  confined  to 
the  countries  of  the  eastern  hemisphere,  over  the  whole  of  which  they  are  pretty 
generally  distributed.  One  species,  the  common  Scaly  Lizard  {Zootoca  vivipara),  is 
found  abundantly  in  this  country.  It  frequents  dry  banks  and  sandy  heaths,  where  it 
may  be  constantly  seen  basking  in  the  sun  in  warm  weather,  and  watching  for  its 
insect  prey.  It  is  excessively  active  and  watchful,  and  disappears  instantly  on  its 
apprehending  any  danger,  generally  making  for  some  thick  bush.  Like  the  other 
species  of  the  family  it  feeds  upon  insects  of  different  kinds,  apparently  preferring 
flies,  in  the  pursuit  of  which  it  displays  great  agility.  The  common  lizard  is 
viviparous. 

Several  other  species  inhabit  the  southern  countries  of  Europe,  and  of  these,  one — 

the  Zacerta  agilU  (Fig. 
83)~has  been  taken 
in  England.  Anothtf 
species,  the  (rreen 
Lizard  (X.  vtridis),  is 
common  in  Jersey. 
The  most  beautiful  of 
the  European  species 
is  the  Zacerta  ocellaia^ 
which  occurs  in  Italy, 
Spain,  and  the  south 
of  France,  and  is  also 
met  with  in  Africa. 

Fig.  83.-Lacerta  agilis.  ^^  ^j^"*^  "^f«"^ 

more  than  a  foot  in 
length,  and  is  of  a  fine  green  colour,  reticulated  and  spotted  with  black,  and  adorned 
with  blue  spots  on  the  sides  of  the  body. 

The  Lacertidae  are  represented  in  America  by  the  Ameivida,  which  resemble  them 
in  their  general  characters,  but  differ  in  having  solid  teeth  firmly  attached  to  the  jaws, 
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which  are  funiithed  with  a  deep  Autow  for  their  reception.  The  spines  of  this  family 
resemhle  their  old-worid  relatiyes  in  habits.  They  live  on  the  ground  in  woods  and 
hedges,  and  feed  principally  upon  insects,  although  they  not  unfrequently  also  capture 
small  vertebrate  animals. 

Some  of  the  Ameivaa  attain  a  large  size,  the  Toguoxin  {Teitu  Tepuexin),  which 
inhabits  Brazil  and  Guiana,  measuring  sometimes  as  much  as  six  feet  in  length.  It  is 
a  voracious  animal,  preying  upon  mice,  frogs,  and  other  small  animals,  and  it  is  said 
occasionally  to  visit  the  poultry-yards,  to  feed  on  the  chickens  or  eggs.  Its  flesh  is 
highly  esteemed  in  Brazil ;  it  is  said  to  be  white,  and  not  unlike  that  of  a  fowl  in 
flavour.  When  pursued,  the  Teguexin  does  not  allow  itself  to  be  taken  without  a 
struggle ;  it  runs  with  great  swiftness,  and  strikes  such  violent  blows  at  the  dogs  with 
its  tail  that  they  do  not  readily  venture  to  attack  it.  When  brought  to  bay,  it  flghts 
boldly,  and  inflicts  severe  bites  upon  anything  that  comes  within  its  reach.  The 
species  of  the  genus  Aimiva  are  elegant  and  inoffensive  Lizards,  which  abound  espe- 
cially in  the  West  Indies. 

The  Varanidaf  which  form  the  last  family  of  the  slender-tongued  Lizards,  resem- 
ble the  preceding  families  in  the  form  of  their  bodies,  and  in  the  constant  develop- 
ment of  the  limbs,  but  differ  from  them  in  having  the  head  and  belly  covered  with  scales 
resembling  those  of  the  rest  of  the  body,  instead  of  the  shield-like  plates  which  form 
the  clothing  of  those  parts  in  the  Lacertid»  and  Ameividaa.  The  head  is  elongated, 
and  the  tongue,  which  is  very  long  and  distinctly  bifid,  like  that  of  a  snake,  is  received 
at  the  base  in  a  membranous  sheath.  The  tail  is  very  long,  usually  compressed  and 
keeled ;  and  the  feet  large,  and  furnished  with  long  toes,  terminated  by  strong  claws. 

The  species  of  this  family  are  confined  to  the  Old  World,  with  the  exception  of  a 
single  species,  the  JECeloderma  horridum,  or  Caltetepon,  which  is  an  inhabitant  of 
Mexico,  and  which  is  distinguished  by  the  possession  of  furrowed  fangs  at  the  anterior 
portion  of  the  jaws, — a  structure  which  gives  some  support  to  the  belief  in  its  venom- 
ous properties  entertained  by  the  inhabitants  of  its  native  coimtry.  It  differs  so  much 
irom  the  other  species  of  the  family,  that  Dr.  Gray  has  founded  a  separate  family  (the 
Sdodermuia)  for  its  reception. 

The  best  known  species  of  the  family  are  the  Monitors,  which  inhabit  the  neigh- 
bourhood of  rivers, 
where  they  are  said 
to  give  notice  of 
the  presence  of  cro- 
codiles by  a  sort  of 
whistling  noise,  and 
this  is  probably  the 
origin  of  the  name 
M&nitor,  applied  to  the 
reptiles.  A  species  of 
this  genus,  the  Moni- 
tor  nilotieus,  is  com- 
mon in  Egypt,  where 
it  attains  a  length  of 
five  or  six  feet.  This 
animal  is  said  to  de- 
Yoor  the  eggs  of  crocodiles ;  and  it  is  probable  some  such  opinion  was  entertained  by 


Fig.  84.— Hydrosanrus  Bellil. 
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tho  ancient  Egyptians,  as  the  Monitor  is  frequently  represented  upon  Haiai  monumaatB. 
Similar  species  inhabit  the  neighbourhood  of  water  in  yarious  parts  of  the  Old  World. 
The  JTydroeaunts  Bellii  (Fig.  84)  oocurs  in  Australia. 

The  other  species  of  the  family  frequent  dry  sandy  places.  One  speeiea,  the  iWsi* 
mosaurus  SeinetUy  is  common  in  the  Egyptian  deserts ;  it  is  supposed  by  eoma  te  be 
the  true  Skink  of  the  ancients. 

Of  the  Fachfffflossaj  or  thick-tongued  Lizards,  the  first  family  is  tfast  of  the 
Geckos  {GeckotitUe)^  a  gi'oup  including  a  great  number  of  q[>eciee  distributed  in  all  pots 
of  the  world.  These  Lisords  are  of  a  depressed  form,  with  a  distinct  neck,  and  the 
whole  upper  surface  of  the  body  is  covered  with  granular  scales.  The  eyes  are  Logs 
and  prominent,  but  furnished  with  no  true  eyelids ;  the  pupil  forms  %  perpendiedar 
deft.  The  cars  are  exposed,  but  small.  The  legs  are  short,  and  terminated  by  fife 
nearly  equal  toes,  which  are  usually  destitute  of  claws,  but  which  are  furnished  beoeadi 
with,  a  peculiar  apparatus  for  clinging,  very  similar  in  its  action  to  that  by  which  maaj 
insects  are  enabled  to  walk  upon  polished  perpendicular  surfaces.  The  lower  part  of 
each  toe  is  dilated,  forming 
a  sort  of  disc,  the  inferior 
surface  of  which  is  com- 
posed of  numerous  trans- 
yerse,  notched  laminsD,  be- 
tween which  a  sticky  fluid 
exudes.    By  means  of  this 

apparatus  the  Geckos  are  Fig.  85.-Tlie  Wall  Gecko  (Fteiy<tocfyZm  «u/a/«). 
enabled  to  run  up  a  perpendicular  wall  with  great  facility,  and  even  to 
cross  a  ceiling  with  their  backs  downwards,  a  power  which  no  doubt  assists 
them  greatly  in  the  capture  of  the  flies  and  other  insects  which  constitute 
their  principal  food.  They  are  nocturnal  animals,  and  very  active,  moving 
about  with  great  rapidity,  but  without  the  least  sound. 

'  The  Greckos  occur  in  great  abundance  in  warm  climates.  They  are  generally  of  a 
repulsive  appearance,  and  this  is  no  doubt  the  reason  why  many  of  the  ^eoies  ave 
considered  venomous  by  the  inhabitants  of  the  countries  where  they  occur.  Three 
species  are  found  in  the  south  of  Europe,  of  which  the  best  known  is  the  Tarentola,  or 
Wall  Gecko  {Flatydactylus  muralis),  which  inhabits  all  the  coimtries  bordering  the 
Mediterranean.  It  receives  its  name  from  its  hahift  of  living  in  the  ioles  of  old 
walls. 

The  name  Gecko  applied  to  thnnn  liaaidf  ia  adbd  to  bo  an  imitation  of  the  sound  pco- 
duced  by  one  of  the  speoiei^  the  Ceeko  nmt,  or  tme  Gecko,  an  inhabitant  of  India  mA 
the  neighbouring  ciNUitriea.  They  Ao  not  all  emit  a  similar  sound,  however,  for  tiie 
commoD  ipeoiea  m  tl»  Wait  Indies,  Thecaimetifbu  lavis,  has  received  the  aama 
of  tlM  Ocoakiog  liasd,  from  the  singular  noise  it  makes.  Mr.  Goese  atatM 
tittt  *>»?■  animal  is  to  ha  leen  and  heard  in  every  boiling-house  in  Jamaica,  irbKO 
it  reposes  during  the  day  upon  the  rafters.  It  is  universally  regarded  as  venomooi 
in  the  Wert  Indies;  but  this,  as  Mr.  Ocmse  hints,  is  undoubtedly  doe  to  its  repalaiva 
appearance. 

The  Iffmnida  constitute  another  exceedingly  numerous  family.  They  are  frequently 
of  considerable  size ;  the  head  is  usually  broad  and  flattened,  and  frequently  famished 
with  comb-like  ridges,  or  membranous  lobes,  and  similar  appendagea  are  uaoaUy 
oontinned  along  the  back.    The  throat,  also,  is  almost  always  fonnshed  with  aaeas- 
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branous  e^aniions  of  some  kind ;   theee  flometlmcs  take  the  form  of  large,  loose, 

inflatable  racs,  which  are  often  brilliantly  coloured,  and  sometimes  constitute  large 

friUa  on  the  sides  of  the  neck  (Fig.  86).    The  eyes  are  always  furnished  with  lids, 

which  can  be  oompletely  cloecd ;  the  oars  are  freely  exposed,  and  the  tongue  is  short 

and  thick,  and  free  only  at  the  tip. 
The  IguanidsQ  are  diyisible  into  two 

gieat  sectiona,  upon  characters  derived 

finm  the  teeth,  and  these  also  correspond 

with  the  geographical  distribution  of  the 

^eeiea.    TkuM  the  American  species,  or 

the  tme  Jiftmnida^  hare  a  deep  farrow 

i&  til  thft  jaws,  and  the  teeth,  which  aro 

often  curiously  flattened  and  toothed  at 

tiie  free  edge,  are  attached  to  the  innor 

far£Ke  of  the  jaw-bone.    In  the  species 

inhabiting  the  Old  World,  on  the  con- 

farary-- oofflpoaing  the  sub-funily  Apa- 

Mttf(9— the  teeth  always  grow  upon  the 

edge  of  the  jaw. 

The  common  Iguana  {Ipwma  tuhereu' 

latm)  which  may  be  regarded  as  the  type  of 

theikmily,  is  a  large  Lizard,  which  attains  a  length  of  four  or  flye  feet,  end  is  common 

in  all  the  tropical  parts  of  America.   It  is  of  a  gitsenish  colour,  mottled  with  a  brighter 

green,  and  banded  with 
brown  on  the  tail;  along 
the  back  runs  a  comb-like 
crest,  and  the  throat  is  fur- 
nished with  a  large  mem- 
branous expansion,  which 
is  also  denticulated  in  front. 
This  Reptile  is  much  sought 
after  in  the  countries  where 
it  abounds,  its  flesh  being 
regarded  as  a  great  delicacy, 
Fig.  fIT    Tfasns  although  it  is  said  not  to  be 

particularly  wholesome.     It 


Fig.  86.— Head  of  ChlamydosaoruB  Kinsii. 


m  gxeat  part  of  its  e^ditHiee  in  treeiy  and  it  eflnmoiilj  taken  when  resting 
on*  tamchy  by  slipping  a  noose  oyer  its  head,  its  a^tor  winatUiig  to  it  while  engaged 
in  this  operatioii.  Its  teeth  have  the  crowns  compressed  md  aenated,  and  it  lives 
priiieii»lly  upoo.  finnts  and  seeds.  It  is  said  to  taka  the  water  fre^,  and  to  awim 
widi  facility. 

One  of  the  BKwt  remarkable  of  the  American  ipeeies  is  the  Basilisk  {BasUiteus 
AMimie&mm\  which,  although  perfectly  harmless,  is  certainly  one  of  the  most  forbidding 
looking  of  Bcptiles.  It  is  found  in  South  America,  and  occasionally  attains  a 
length  of  upwards  of  three  feet.  Instead  of  the  comb-like  dorsal  ridge  of  the 
IgnnuL,  the  Baeiliflk  is  furnished  with  a  broad  membrane  running  down  the  back, 
aid  %  eeeond,  stfU  broader,  on  the  upper  sur£sce  of  the  tail,  and  these  are  supported 
by  a  aeriea  of  Vonea^  conaiating  of  the  elongated  aq^inoua  proeeaaea  of  the  dorsal 
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and  caudal  vertebrsB,  which  give  them  exactly  the  appearance  of  long,  perpendi- 
cular fins.  The  crown  of  the  head  is  also  furnished  with  a  curious  pointed,  hood- 
like crest.  This  animal,  like  the  Iguana,  is  principally  an  inhabitant  of  trees ;  it 
feeds  on  insects  and  other  small  animals,  and  is  said  to  be  quite  at  its  ease  in  the 
water. 

Many  of  the  IguanidsB,  in  fact,  appear  to  be  partially  aquatic  in  their  habits,  and 
one  species,  the  Ambli/rhi/nchus  criatatvts,  which  is  common  on  the  Gralapagos  Islands, 
passes  the  greater  part  of  its  time  in  the  sea.  Mr.  Darwin,  the  first  naturalist  who 
observed  this  Lizard,  describes  its  habits  in  the  following  words : — "  It  lives  ezda- 
sively  on  the  rocky  sea  beaches,  and  is  never  found — at  least  I  never  saw  one — even 
ten  yards  in- shore.  It  is  a  hideous-looking  creature,  of  a  dirty  black  colour,  stupid, 
and  sluggish  in  its  movements.  The  usual  length  of  a  fuU-grown  one  is  about  a  yard ; 
but  there  are  some  even  four  feet  long.  I  have  seen  a  large  one,  which  weighed 
twenty  pounds.  These  Lizards  are  occasionally  seen  some  hundred  yards  from  the 
shore,  swimming  about ;  and  Captain  CoUnett,  in  his  voyage,  says, '  they  go  out  to 
sea  in  shoals  to  fish.'  With  respect  to  the  object,  I  believe  he  is  mistaken ;  but  the 
fact,  stated  on  such  good  authority,  cannot  be  doubted.  When  in  the  water  the  animal 
swims  with  perfect  ease  and  quickness,  by  a  serpentine  movement  of  its  body  and 
flattened  tail, — ^the  legs  during  this  time  being  perfectly  motionless  and  closely  collapsed 
on  its  sides.  A  seaman  on  board  sank  one  with  a  heavy  weight  attached  to  it,  thinTriTig 
thus  to  kill  it  directly  ;  but  when,  an  hour  afterwards,  he  drew  up  the  Hne,  the  Lizard 
was  quite  active.  Their  limbs  and  strong  claws  are  admirably  adapted  for  crawling 
over  the  rugged  and  fissured  masses  of  lava  which  everywhere  form  the  coast.  In  such 
situations,  a  group  of  six  or  seven  of  these  hideous  reptiles  may  oftentimes  be  seen  on  the 
black  rocks,  a  few  feet  above  the  surf,  basking  in  the  sun  with  outstretched  legs." 
Ugly  as  they  are,  these  Lizards  are  quite  harmless,  their  food  consisting  of  sea- weed. 

Many  of  the  IguanidsB  are  of  the  most  brilliant  green  colour,  with  the  large  sac 
beneath  the  neck  of  a  beautiful  orange  tint ;  when  irritated  or  alarmed,  however,  they 
quickly  change  this  gay  livery  for  a  more  sombre  colour,  and  many  of  them  become 
perfectly  black  \mder  these  circumstances. 

The  Agamides,  or  Old  World  Iguanas,  are  principally  inhabitants  of  the  wanner 

regions  of  Asia  and 
Australia,  and  the  in- 
tervening islands;  a 
few  are  found  in  the 
south  of  Australia, 
Van  Diemen's  Land, 
and  New  Zealand, 
and  a  few  others  in 
Africa,  from  Egypt  to 
the  Cape  of  Good 
Hope.  In  their  gene- 
ral form,  and  in  the 
character  of  their 
peculiar  appendages, 
they  closely  resemble 

the  American  species ;  but  some  of  them  are  particularly  remarkable.  One  of  these 
is  the  CMamydotaurus  Kingii  (Fig.  86),  which  is  not  uncommon  in  the  neighbourhood 


Fig.  88. — Lophyrus  tigrlnus. 
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of  Port  EningtoD.  The  appearance  of  this  LuEard  is  most  extraordinary  ;  it  is  fur- 
nished with  a  curious  crenated  membrane,  forming  a  sort  of  frill  or  tippet  round  its 
nedky  and  covering  its  shoulders.  Each  side  of  this  singular  appendage  is  furnished 
with  four  cartilaginous  plates,  by  means  of  which  it  can  be  folded  up  or  extended,  in 
the  manner  of  a  fan,  at  the  pleasure  of  the  animal.  This  Lizard  measures  about  two 
feet  in  length ;  it  is  a  bold  animal,  fighting  fiercely  when  pursued,  and  always  extending 
its  broad  ruff  when  in  circumstances  of  irritation  or  danger. 

A  still  more  remarkable  development  of  the  dermal  system  is  presented  by  the  little 
flying  Dragons  of  the  East  Indies,  which  are  furnished  with  a  broad  membranous  lobe 
on  each  side ;  this  is  supported  by  tiie  six  first  false  ribs,  which  are  extended  straight  out- 
wards from  the  vertebral  column.  By  the  movements  of  these  bones  the  Dragons  are 
enabled  to  stretch  their  broad  lateral  membranes,  which  thus  form  a  sort  of  parachute 
to  snpport  them  in  long  leaps  from  branch  to  branch.     They  are,  however,  quite 


Fig.  89.— Dragon  {Draco  volans), 

destitute  of  any  power  to  strike  the  air,  so  that  their  fiight  is  in  fact  nothing  but  a 
floating  through  the  air.  The  flying  Dragons  of  the  older  writers  are  fabulous  creatures, 
and  their  descriptions  are  known  to  have  been,  in  some  instances,  founded  upon 
articles  manufactured  for  the  express  purpose  of  taking  in  the  too  credulous  naturalist. 
Some  other  species  of  the  Agamides  are  worthy  of  notice.  Amongst  these  we  may 
mention  the  Stellio  vulgarity  a  common  Lizard  in  the  Levant,  and  especially  in  Egypt, 
where  its  excrements  were  formerly  collected,  and  used  as  a  cosmetic.  Cuvier  states 
that  the  Mahometans  destroy  this  animal  wherever  they  see  it,  because,  as  they  say, 
it  insults  them  by  bowing  its  head  in  imitation  of  their  motions  when  engaged  in 
prayer.  A  singular  species  of  this  group,  from  Australia,  has  been  described  by 
Dr.  Gray  under  the  name  of  Moloch  horridm.  The  whole  surface  of  this  Lizard  is 
covered  with  irregular  plates  and  strong  acute  spines,  and  the  upper  surface  of  the 
head  bears  two  very  large  spines.  The  larger  conical  spines  are  hollow,  forming  only 
a  homy  sheath,  placed  on  a  fleshy  process  of  the  exact  form  of  the  spine.  Dr.  Gray 
lays  that  this  Lizard  is  the  most  ferocious  looking  of  any  with  which  he  is  acquainted, 
the  horns  on  the  head,  and  the  niunerous  spines  on  the  body,  giving  it  a  most  for- 
midable aspect.  The  back  of  the  neck  is  furnished  with  a  large  rounded  protu- 
berance, covered  with  granular  spinous  scales,  and  armed  on  each  side  with  a  long 
CQzucal  spine;  this  appendage  greatly  increases  the  singularity  of  the  animal's 
appearance. 
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-"The  Chameleon  (  CTianKBlso  jfjVff— f). 


The  last  familj  of  the  zeoent  Sauzia  ia  that  of  the  Chamaleontiday  inelading  an 
animal  whioh,  with  its  property  of  changing  its  colour  at  pleaanre,  has  prohablf  been 
familiar  to  most  of  ns,  by  hearsay,  from  our  earliest  yean.  This  fiimily,  wideh. 
includes  only  the  single  genus  Chamako,  containing  about  eighteen  knoim  species,  all 
inhabitants  of  the  Old  World,  is  perhaps  the  most  singular  in  the  whole  order  of 
Lizards.    The  CShameleons  are  all  small  animals,  with  a  curious  pyramidal,  and  usiudly 

angular  head,  distinctly  sepa^ 
rated  from  the  neck,  a  short, 
thidc  body,  which  gradoaDy 
tapers  from  the  region  of  the 
shoulders  to  the  point  of  inser- 
tion of  the  hind  legs,  and  a  short 
prehensile  tail.  The  month  is 
very  large ;  the  teeth  are  firmly 
attached  to  the  jaws ;  the  ears 
avs  entirely  concealed  under  the 
tldn,  ad  the  eyw^  vhich  are 
T«y  laif»  and  jmrnSment,  are 
dnMly  aonnd  l^  •  circular  lid, 
which  is  only  perforated  by  a  small  rmmd  opening  fmmeSiMbdj  kk  front  of  the  pupil 
The  legs  arc  rather  long  and  slender ;  the  lect  are  composed  of  five  toes,  which, 
howevor,  arc  divided  into  two  opposite  bundles,  and  the  toes  of  each  bundle  so  united 
together  by  skin,  that  each  foot  may  be  described  as  forming  a  hand  composed  of  a 
single  broad  finger  and  thumb.  By  means  of  these  grasping  organs,  aided  by  their 
prehensile  tails,  the  Chameleons  climb  about  upon  shrubs  and  trees  in  search  of  the 
insects  which  constitute  their  sole  nourishment,  but  they  exhibit  none  of  that  agility 
which  rendei-s  many  of  the  other  small  Lizards  such  interesting  objects.  All  their 
motions,  in  fact,  are  very  slow,  and  give  the  spectator  the  idea  of  the  most  painful 
caution;  they  arc  very  sluggish,  and  sit  for  a  long  time  motionless  upon  a  branch, 
only  occasionally  giving  a  scarcely  perceptible  sign  of  life,  by  moving  one  of  the  eyes, 
which  arc  capable  of  independent  motion. 

At  first  sight  it  would  appear  that  a  sluggish  creature  like  this  would  haye  bat  Httle 
chance  of  capturing  a  sufficient  number  of  the  active  denizens  of  the  air,  which  con- 
stitute its  only  diet,  to  satisfy  the  necessities  of  its  appetite ;  but  on  examination  we 
find  that  the  structure  of  the  tongue  of  the  chamseleon  is  most  admirably  adapted  to 
assist  in  procuring  food.  This  tongue  is  composed  of  a  hollow  tube,  capable  of  extend- 
ing itself  with  the  rapidity  of  lightning  to  an  enormous  comparative  length ;  it  is 
terminated  by  a  fleshy  knob,  which  has  a  cup-like  cavity  in  its  anterior  surface,  and 
this  is  always  indued  with  a  viscid  secretion.  When  the  chamseleon  has  marked  sn 
insect  for  its  prey,  it  immediately  darts  the  tongue  at  it  with  the  most  astonishing 
rapidity,  and  rarely  misses  its  aim,  although  the  tongue  is  often  protruded  to  more  than 
twice  the  length  of  the  whole  body  of  the  creature.  Tlie  fly,  or  other  insect,  is  of  course 
drawn  back  with  the  tongue  into  the  mouth.  The  difficulty  of  observing  processes 
which  are  effected  so  instantaneously,  coupled  with  the  fact  that  the  chamseleon 
can  support  a  very  prolonged  abstinence  without  injury,  led  the  ancients  to  the 
opinion  that  this  animal  v.as  nourished  by  air  alone ;  and  this,  which  has  frequently 
furnished  the  poet  witli  simile?,  is  still,  to  a  certain  extent,  a  matter  of  popular 
belief. 
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AaodMr  evrioM  rakjeet  connaetod  with  tho  ohamgleqn,  and  wbiok  has  alao  been 
nuMh  eemgagflrated,  ia  ita  power  of  changing  ita  ookmr.  The  Tsrialiaii  in  thsa  xeipeet 
appears  to  be  that  the  animal  tinder  certain  oiroumatances  paMea  gradoalijr  from  ita 
natural  pale  gray  colour,  through  pale  green  to  jellow  and  dingy  red ;  and  if  the 
eseitfaig  cause  of  the  change  be  cantinned,  it  will  finally  become  du^y  violet,  or  nearly 
black.  The  cause  of  this  phenomenon  ii  described  as  ibUows :— Beneath  the  transpa* 
rent  •pidermis  there  ia  a  great  quantity  of  minute  soft  granules,  which  bear  the  dif- 
ftienft  colonis ;  these  are  more  or  lees  extended,  according  to  the  quantity  cf  blood  that 
raacbee  them,  and  the  change  of  colour  is  thus  effected. 

The  eommon  chameleon  {CkamcoUo  A/ricauus,  Fig.  90),  occurs  in  all  the  northern 
parte  of  AfUcSy  and  also  in  India ;  it  has  become  naturalized  in  some  parts  of  the  south 
<tf  Europe.    Several  other  species  are  found  in  different  parts  of  Africa. 

The  OhannsleontidsB  conclude  the  series  of  recent  Sauria;  but  wo  have  still  to  notice 
a  hw  groupa  of  foesil  species  which  have  no  living  representative.  The  first  of  these 
is  the  funily  of  the  Palceoaaurida^  characterized  by  their  long,  thin,  pointed  teeth, 
which  are  imbedded  in  sockets  in  the  furrow  of  the  jaws,  and  thus  moke  an 
evideiKt  approach  to  tho  Crocodiles,  to  which  the  first  specimens  discovered  were 
referred.  The  hind  legs  were  much  longer  than  tho  anterior,  and  the  toes  were  well 
defi^ped,  and  five  in  number  on  each  foot.  These  Ecptilcs  appear  to  have  resembled 
the  Yannided  in  their  general  organization ;  they  arc  found  in  the  new  red  sand- 


Keorly  allied  to  them  is  a  small  family,  the  Dicynodontldte,  which  resemble  the 
Tortcnaes  in  tho  form  of  tho  head  and  jaws ;  the  orbits  being  completely  closed,  and 
the  jaws  compreawd,  sharp  and  destitute  of  teeth,  with  the  exception  of  a  single  pair 
of  long  fitngs  which  project  downwards  from  the  upper  jaw. 

The  JtfjwrasunWff  differ  from  the  preceding  in  having  the  teeth  of  the  jaws  compressed, 
sharp-edged,  and  supported  upon  a  socket  in  a  shallow  furrow  of  tho  jaws ;  the  palate 
b  also  aimed  with  teeth.  The  head  was  much  elongated,  and  the  mouth  very  wide ; 
the  limbs  are  imperfectly  known,  but  the  tail  was  compressed  and  resembled  that  of 
tiw  Crocodile.  The  Moeasaurida  wero  gigantic  Lizards,  the  remains  of  which  occur 
prinoiptHy  in  the  chalk. 

The  last  family  of  extinct  Lizarda  is  that  of  the  Dinoaauriday  a  group  of  gigantic 
Reptilea  which  appear  to  have  made  a  nearer  approach  to  the  Hanmialia  than  any 
other  members  of  their  class.  The  teeth  are  usually  inserted  into  separate  sockets ; 
and  the  crown  of  the  teeth  is  either  conical  and  sharp-edged,  or  notched  somewhat 
in  the  same  manner  as  the  teeth  of  the  Iguana,  and  the  mode  in  which  they  have 
been  wont  down  shows  that  they  were  employed  in  the  mastication  of  vegetable 
nibstances. 

The  stmcture  of  the  skeleton  is  very  remaikable.  The  sacrum  is  composed  of  five 
amalgamated  rertebra,  a  structure  which  reappears  amongst  the  Mammalia,  but  occurs 
in  no  other  Eeptiles.  The  bones  of  the  limbs  are  exceedingly  strong,  and  appear  to 
indicate  that  the  animals  supported  themselves  at  a  greater  height  from  the  ground 
than  is  usual  with  the  Reptiles  ;  in  ikct,  in  almost  all  points  of  their  osteology  they 
exhibit  a  wonderful  analogy  with  tho  large  Pachydermatous  quadrupeds.  This  cir- 
cumstance becomes  still  more  remarkable  when  we  consider  that  these  gigantic 
Beptiles,  some  of  which  attained  a  length  of  from  thirty  to  forty  feet,  are  found  in  the 
rn)Utic  and  wealden  formations,  and  that  thcii*  place  ia  taken  very  shortly  afterwards 
in  tlic  lovrcr  tertiary  strata  by  these  very  herbivorous  racliydermatous  IMammalia.     It 


126 


THE  PT£RODACTTLES. 


is  supposed  that  the  J)mo8aurida  firequented  the  banks  of  streams ;  and  the  abuzidance 
of  their  remains  in  the  Wealden  formations,  which  are  considered  to  represent  the  deltoB 
of  ancient  riyers,  renders  this  supposition  exceedingly  probable. 

There  is  another  group  of  fossil  Keptiles  which,  although  the  number  of  known 
species  is  few,  must  be  regarded  as  constituting  a  peculiar  order.  These  are  the 
Fterodaetyles  (Fig.  91),  the  remains  of  which  are  found  principally  in  the  oolites; 
they  are  particularly  abundant  in  the  neighbourhood  of  Sdenhofen.  These  extra- 
ordinary Keptiles  had  a  very  long  head,  with  an  enormously  wide  mouth,  armed  with 
long  teeth,  which  are  inserted  into  regular  sockets  in  the  jaws.    The  whole  skull,  in 

its  form  and  in  the  ar- 
rangement of  the  orbits, 
presents  a  considerable 
resemblance  to  that  of 
a  bird;  and  it  appears 
that  in  somo  cases  the 
teeth  were  confined  to 
the  hinder  portion  of  the 
jaw,  the  anterior  part 
being  covered  by  a  sort 
of  homy  beak.  The 
neck  is  very  long,  and 
composed  of  stout  ver- 
tebrse;  the  skeleton  of 
the  trunk,  on  the  con- 
trary, appears  weak,  and 
the  vertebral  column  terminates  in  a  short  tail.  The  structure  of  the  anterior  limbs  is 
exceedingly  remarkable,  as  nothing  of  the  kind  occurs  in  any  other  animal,  whether 
living  or  fossil.  The  shoulder-blade,  which  is  by  no  means  strong,  gives  support  to  a 
short  thick  humerus,  which  in  its  turn  bears  the  bones  of  the  fore-arm,  which  are  more 
than  twice  its  length.  At  the  extremity  of  the  fore-arm  is  a  hand,  composed  of  three 
or  four  short  slender  fingers,  forming  its  inner  portion,  and  of  an  exceedingly  long 
outer  finger,  which  is  often  equal  to  Uie  body  and  neck  in  length.  The  hinder  limbs 
are  elongated  and  slender,  and  terminated  by  four  or  five  small  toes. 

It  is  generally  supposed  that  between  the  elongated  outer  finger  of  the  fore-hand 
and  the  hinder  limb  a  broad  membrane  was  extended  on  each  side  of  the  body ;  by 
the  assistance  of  which  these  animals  were  enabled  to  flutter  about  in  the  air  like  the 
Bats,  and  probably,  like  these,  in  pursuit  of  the  same  objects,  as  the  remains  of  insects 
are  not  imcommon  in  the  very  strata  where  the  Pterodactyles  most  abound.  If  thete 
suppositions  be  correct, — and  the  only  circumstance  that  tells  against  them  is  the 
weakness  of  the  scapular  arch, — the  resemblance  between  these  singular  creatures 
and  the  Bats  is  exceedingly  striking ;  for  they  are  evidently  organized  not  only  for 
supporting  themselves  in  the  air  upon  their  leathern  pinions,  but  also  for  a  certain 
amount  of  terrestrial  progression,  and  indeed  the  portion  of  the  anterior  limbs  that  is 
devoted  to  this  purpose  is  much  greater  than  in  the  Bats.  It  is,  however,  doubtful 
whether  a  membrane  extended  in  the  place  indicated  could  do  more,  considering  the 
general  conformation  of  the  creature,  than  support  it  in  the  air  when  leaping  from  place 
to  place,  in  the  same  manner  as  the  membranous  lobes  at  the  sides  of  the  little 
Dragons. 


Fig.  91.— Skeleton  of  Pterodactylus,  \rith  the  supposed  outline 
of  the  animal. 
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This  is  also  the  best  place  in  which  to  refer  to  another  group  of  extinct  Reptiles, 
whicli  appears  to  be  more  closely  allied  to  the  Crocodiles  than  to  any  other  order. 
They  are,  in  fkot,  placed  in  the  same  order  as  the  Crocodiles  by  some  authors ;  bat  it 
wlil  perliaps  be  best  to  regard  them  as  forming  a  distinct  group,  for  which  the  name 
of  BnaKostturia  has  been  proposed. 

These  Reptiles  were  generally  of  gigantic  size,  some  of  them  attaining  a  length  of 
thirty  feet  or  more ;  they  were  exclusively  adapted  to  an  aquatic  life,  and  from  the 
strata  in  which  their  remains  are  met  with  appear  to  have  been  entirely  marine  in  their 
habits.  In  the  form  of  the  head  they  greatly  resembled  the  Crocodiles,  and  the  jaws 
were  likewise  armed  with  strong  conical  teeth  inserted  into  distinct  sockets.  The  eyes 
were  of  largo  size,  and  surrounded  by  a  circle  of  bony  plates. 

In  the  structure  of  the  vertebral  colimin  these  animals  resembled  the  Fishes,  and 
differed  from  all  other  Reptiles  with  the  exception  of  some  of  the  extinct  Crocodiles, 
the  bodies  of  the  vertebrse  being  concave  on  both  sides.  The  posterior  extremity  of  the 
vertebral  column  was  continued  into  a  tail,  often  of  considerable  length,  and  which 
was  probably  ftimished  with  a  broad,  fin-like  expansion.  The  ribs  were  well  developed, 
and  attaclied  to  a  large  sternum.  The  extremities  were  modified  so  as  to  form  large 
powerful  paddles,  presenting  a  considerable  resemblance  to  the  paddles  of  the  Turtles 
or  the  Whales.  The  scapular  and  pelvic  arches  supporting  these  organs  were  of  large 
size ;  the  fore  and  hind  feet  were  represented  by  a  number  of  small  bones,  laid  close 
together  to  form  the  paddles ;  but  the  intervening  bones  of  the  logs  were  reduced  to  a 
comparatively  rudimentary  condition.  The  skin  appears  to  have  been  completely 
naked. 

These  animals  exhibit  two  very  distinct  forms.  In  the  lehthyosaurid^j  or  Fish 
Lizards  (Fig.  92),  the  body  was  completely  fish-like  in  its  form,  produced  posteriorly 


Fig.  92.— Ichthyosaurus. 

into  a  long  tail,  which  was  probably  the  principal  agent  in  locomotion,  the  paddles 
being  of  comparatively  small  size.  The  head  was  large,  and  produced  into  a  long 
pointed  snout ;  the  upper  jaw  was  composed  principally  of  the  intermaxillary  bones ; 
and  the  teeth  were  longitudinally  striated.  These  formidable  creatures,  some  of  which 
exceeded  thirty  feet  in  length,  were  inhabitants  of  the  seas ;  and  their  whole  structure 
being  evidentiy  adapted  to  the  most  active  movements  in  the  water,  they  must  have 
been  exceedingly  dangerous  enemies  to  the  other  marine  animals  of  those  ancient 
periods.  Their  principal  food  consisted  of  fishes,  as  appears  from  the  fish-bones  and 
scales  which  are  frequentiy  found  intermixed  with  their  remains. 

The  remains  of  these  gigantic  Reptiles  are  found  in  the  secondary  formations,  and 
principally  in  the  lias  and  oolite. 

Nearly  allied  to  these  are  the  Nothosauriday  in  which,  however,  the  maxillary  bones 
resell  nearly  to  the  extremity  of  the  upper  jaw ;  and  the  teeth,  which  are  placed  at  a 
greater  distance  from  each  other  than  in  the  Ichthyosauridae,  are  not  striated.  These 
reptiles  are  found  in  the  Trias. 


ORGANIC  NATURE.— No.  XXXIll. 


1<K)  THE  PLE6I08AUKIDJ&— THE  CROCODILES. 

TliC  soooEid  priucipal  fonn  is  th&t  of  the  Pietiotaurida  (Fig.  93),  in  u-hidi  the 
lioad  is  of  small  ulxe,  and  supported  at  the  extremity  of  a  long,  flcjcible,  saake-likc 
fifdk ;  ihb  body  is  short,  and  terminated  posteriorly  by  a  short  tail,  and  the  eztrem- 
U4M  are  of  moch  greater  comparative  size  and  power  than  in  the  Ichthyasauridc. 

XcvertheleB8 
there  can 
I  be  no  doubt 
from  the  ge- 
neral conHor- 
nuitionofthc 

Plesiosaums 
Fig.  in.-Plesiosaurus.  ^^^^        .^3 

moyemenlH  in  the  water  must  have  been  far  less  active  than  those  of  liie  Ichthyosauri; 
and  it  has  been  supposed,  not  without  probability,  that  it  paddled  along  dose  to  the 
surface  of  the  water,  with  its  long  neck  raised  and  arched  in  the  manner  of  that  of  the 
swan,  ready  to  be  plunged  into  the  water  the  moment  some  luckless  fiah  or  other 
marine  animal  oamo  within  its  reach;  or  that  it  frequented  shallow  wateis  near  the 
eoasta,  whi;ro  it  could  conceal  itself  in  the  midst  iyi  beds  of  seaweeds,  or  in  other  shel- 
tured  situations,  whilst  the  groat  length  of  its  neck  would  cmable  it  to  keep  its  head  at 
till)  sur£iEU^  for  the  purpOHO  of  respiration.  However  this  may  be,  the  straoture  of  the 
J'feaio»tturidi/i  is  one  of  the  most  singular  in  the  whole  class  of  BeptUes.  They  are 
found  principally  in  the  lias  with  the  Ichthyosauri,  which  they  nearly  equal  ia 
loiigth  ;  ulthougli,  from  tlio  fornri  of  their  bodies  and  the  small  size  of  the  head,  they 
oould  never  have  boon  so  active  or  so  formidable  as  those  gigantic  Eeptilos. 

OllDElt  III. — LomcATA. 

Oenezal  Ohavactexfl.— This  erdeiv  the  first  of  those  in  which  the  anal  apcrtme 
Ih  longitudinal  and  the  teatl  ifcdLeitoa  oonpowd  of  bony  matter,  includes  only  the 
living  Urooodiloi  and  wne  aimilar  eslatuA  fannu  In  Hie  form  «f  the  body  these 
uniiuain  roaemble  the  liiardi,  w3tk  ^irliiQk,  in  fiuJt,  HKjy  have  generally  been  arranged, 
'i'lu'ir  logs  nro  always  well  dov«lapcfl,  and  terminated  by  distinct  toes,  which, 
howtwcr,  are  tVoqiu^ntly  united  by  a  swimming  membrane. 

The  luMul  of  the  (.-rocodilcs  is  usually  much  elongated,  being,  in  some  species, 
prodiUHul  so  us  to  form  a  long  slender  snout,  and  the  maxillary  bones,  extend  nearly  to 
the  ap(>x  of  tho  upper  jaw,  the  intormaxillaries  being  of  small  size,  and  foi*ming  only 
its  extrouiity.  Tlio  palatino  bones  form  a  complete  roof  to  the  mouth,  and  separate 
that  uavity  fixmi  Uio  lutsal  passages,  which  communicate  with  tho  pharynx  throu^  a 
civmplott)  foramou  at  tho  hinder  portion  of  this  bony  plate.  Tlic  lower  jaw  is  articn- 
latod  tu  a  proootM  arising  fri>m  tho  back  part  of  the  head,  which  projects  backwards,  ai 
in  tho  !:^uakes,  but  is  immoveahly  attached  to  the  skull ;  hence  the  mouth  is  very 
wiUts  and  when  iu  tho  act  of  opening  it  appears  as  though  both  ja\iis  moved,  which,  is 
fai't,  was  long  Mievod  to  bo  the  case.  The  lower  jaw  is  composed  of  no  less  than  six 
bouos  on  each  aide,  arranged  togethor  in  such  a  manner  as  to  give  the  greatest  amount 
of  elastioit  Y  and  strength,  with  the  least  possible  amount  of  material  (see  Owes?  on  the 
Skeleton,  S'ol.  I.,  p.  209),  and  it  is  only  tho  last  and  longest  of  these  bonea  thst  is 
iUruished  with  ttn^th. 

Tho  teeth  are  confined  to  the  jaws,  in  which,  however,  thej  stand  in  a  most 
formidable  and  dose  array.    They  are  inserted  into  regular  sockets^  and  are  of  an 
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acutely  conical  form,  usually  stiiated  on  tho  Burfaoe,  as  in  the  Ichthyosauri,  with 
which  they  also  ag]»o  in  the  mode  in  which  the  old  teeth  are  re^ilaced,  the  new  ones 
pushing  forward  into  the  cavity  of  the  root  of  their  predcccBsora,  and  taking  their 
place  when  the  old  teeth  fall  out  in  contequenoe  of  the  absorption  of  their  roots. 
One  of  the  teeth  in  tho  lower  jaw,  on  each  side,  is  usually  much  larger  than  the 
others,  and  fits  into  a  notch  or  cavity  in  the  upper  jaw. 

The  cervical  vcrtcbroe  are  furnished  wiia  small  false  ribs,  or  rib-like  proceaaes, 
which,  by  their  contact,  greatly  diminish  the  flexibility  of  this  port  of  the  body,  to 
such  an  extent,  in  fact,  that  it  is  said  the  Crocodiles  have  considerable  difficulty  in 
turning  when  on  land,  so  that  they  may  easily  be  escaped  by  a  process  of  doubUng. 
The  ribs  are  strong,  formed  each  of  two  bones,  and  uniting  below  with  a  large  sternum, 
which  is  continued  along  the  whole  lower  surface  of  the  abdomen,  and  in  this  part  of 
its  oouise  gives  rise  to  false  ribs,  which  do  not  attain  the  spinal  column.  The  caudal 
Viertehree  are  furnished  with  long  spinoua  processes,  which  give  a  compressed  form  to 
the  taiL  The  limbs  are  short  .and  stout,  but  evidently  incapable  of  supporting  the 
whole  weight  of  the  creatures ;  when  on  land,  accordingly,  the  belly  rests  upon  the 
sor&ce,  and  they  may  rather  be  said  to  push  themselves  along  than  to  nm.  The 
s&terior  feet  ere  funushed  with  five,  the  posterior  with  four,  toes,  of  which  the  throe 
innermost  on  each  foot  are  armed  with  claws ;  the  toes  of  the  anterior  feet  are  usually 
nearly  fiee,  but  those  of  tho  hindca:  pair  are  entirely  or  partially  imitcd  by  a 
munhrsne* 

Thfi  nostrils  are  situated  quite  at  the  extremity  of  the  snout,  and  furnished  with  a 
valve^  by  means  of  which  the  ingress  of  water  into  the  nasal  cavities  can  be  prevented 
when  the  animal  is  immersed  in  that  element.  Tho  eyes  are  of  considerable  size, 
placed  far  back  upon  the  head,  and  ^noidied  with  well-developed  lids ;  their  pupils 
form  a  perpendicular  slit  when  exposed  to  daylight.  The  external  ear  con  bo  dosed 
at  pleasure  by  a  pair  of  valves.  The  tongue  is  largo  and  fleshy,  and  immoveably 
attached  to  the  bottom  of  the  mouth,  a  character  which  occurs  in  no  other  Kcptilcs ; 
this  induced  the  ancients  to  believe  that  the  Crocodile  was  destitute  of  this  organ. 

The  structure  of  the  dermal  skeleton  in  these  animals  distinguishes  them  at  the  flrst 
glance  &om  all  other  Reptiles.  It  consists  of  numerous  large,  square,  bony  plates, 
developed  in  the  leathery  cerium,  and  forming  a  complete  shield,  covering  the  dorsal 
surface;  these  plates  are  more  or  less  distinctly  keeled,  and  the  koels  on  tho  caudal 
plates  are  very  high,  forming  a  compressed  ridge,  which  becomes  double  towards  tiic 
base.  The  lower  part  of  the  body  is  covered  with  a  wrinkled  skin,  which  contains 
only  small  soalo-like  plates.  The  scales  of  tho  back  of  the  neck  ore  usually  of  peculiar 
form,  and  frequently  form  two  distinct  groups,  which  have  been  denominated  nuehal 
and  termetU  thitldt.  Their  number,  form,  and  arrangement  are  often  employed  as 
chaiaeters  fiir  the  discrimination  of  the  species.  Under  the  throat  there  are  two  small 
orificea,  which  comnuxnicate  with  glands,  from  which  the  peculiar  musky  secretion 
charactarifltio  of  these  animalH  is  produced. 

The  lungs  do  not  penetrate  into  the  abdomen,  as  in  other  Reptiles,  and  there  is 
even  a  tnoe  of  a  diaphragm,  or  partition  hetween  the  thoracic  and  abdominal  cavities, 
in  the  form  of  a  few  muscular  flbnnes.  In  other  respects  their  anatomy  greatly  resem- 
bles that  of  the  Lizards,  except  that  the  Tentricles  of  the  heart  are  completely  separated, 
and  thst  the  male  generative  organ  is  retracted  within  the  cloaca,  wiiich  opens  exter- 
nally by  a  loBgitndinal  slit 

They  arc  all  oviparous  animals.    Their  eggs,  which  are  inclosed  in  a  hard  covering, 
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are  laid  by  the  females  in  warm  sandy  places,  or  in  a  heap  of  mud  and  vegetable 
matters,  where  they  are  hatched  by  the  heat  of  the  sun,  and  it  appears  that  the  parents 
take  no  further  care  of  their  progeny.  They  abound  in  the  fresh  waters  of  all  warm 
climates,  and  are  exceedingly  yoracious  creatures,  generally  destroying  their  prey  by  j 
drowning  it,  although  they  are  unable  to  swallow  anything  under  water.  They  are 
said  to  hide  their  prey  for  some  days  under  water,  until  it  begins  to  putrefy,  before 
they  commence  eating  it. 

SMvisions. — The  recent  Crocodiles  form  only  a  single  fSemuly,  but  two  others  haTC 
been  established  for  the  reception  of  some  fossil  forms.  These  are  characterized  par- 
ticularly by  differences  in  the  structure  of  the  bodies  of  the  vertebrse.  In  the  Teleosau- 
rida  these  bones  are  concave  at  both  extremities,  like  those  of  Fishes,  whilst  in  the 
StcneosauricUe  they  are  convex  in  front  and  concave  behind.  In  their  general  form  the 
Eeptiles  composing  both  these  families  closely  resembled  the  Gangetic  Crocodile 
{Gavialis  gatiffetica) ;  their  remains  occur  principally  in  the  lias,  oolite,  and  wealden 
formations. 

In  the  family  CrocodiUdaty  or  true  Crocodiles,  including  the  recent,  and  some  fos&il 
species,  the  bodies  of  the  yertebrse  are  conyex  behind,  and  concaye  in  ftoisA.  In  the 
general  form  of  the  body  these  animals  exhibit  a  yery  great  simikffity;  but  the 
structure  of  the 'head  at  onco  distinguishes  the  Gangetic  Crocodile,  or  QaTial  {GwiaUt 
gangetica)y  from  all  othei-s.  In  this  animal  the  jaws  are  produced  to  an  enormous  length, 
forming  a  long  slender  snout,  at  the  extremity  of  which  there  is  a  large  cartikginous 
protuberance,  in  which  the  nostrils  are  situated.  The  teeth  are  very  numerotos,  and 
nearly  equal  in  size  throughout  the  whole  of  the  jaws.  The  hind  feet  are  palmated  to 
the  extremities  of  the  toes.  This  species  is  found  abundantly  in  the  fresh  waters  of 
India,  where  it  sometimes  attains  a  length  of  twenty-five  feet.  It  was  known  to  the 
ancients,  JSlian  mentioning  the  existence  of  a  Crocodile  in  the  Ganges  which  had  a 
horn  at  the  extremity  of  its  nose. 

The  Crocodiles  properly  so  called,  of  which  the  common  Crocodile  of  the  OTc 
(Fig.  8)  may  be  regarded  as  the  type,  resemble  the  Gavial  in  most  of  their  characters, 
but  the  snout  is  oblong,  obtuse  and  flattened,  and  two  of  the  teeth  in  each  jaw  are 
longer  than  the  others,  forming  canines,  of  which  those  of  the  lower  jaw  are  received 
into  a  notch  in  the  edge  of  the  upper.  Of  these  animals  several  species  have  been 
described,  and  they  are  common  to  both  hemispheres.  The  best  known  species  is  the 
Nilotic  Crocodile  (Crocodiltu  vulgaHa)^  which  attains  a  length  of  twenty-five  or  thirty 
feet,  and  is  undoubtedly  one  of  the  most  formidable  and  ferocious  inhabitants  of  the 
rivers  of  Africa.  On  land,  from  the  difficulty  which  it  experiences  in  turning  quickly 
round,  the  Crocodile  is  by  no  means  dangerous ;  but  when  in  the  water,  his  powerful 
compressed  tail  enables  him  to  move  with  great  rapidity  and  in  every  direction  in 
pursuit  of  his  prey.  This  consists,  to  a  certain  extent,  of  fish,  but  any  animal  of 
moderate  size  that  comes  within  his  reach  is  equally  welcome,  and  many  instances  are 
on  record  of  men  being  carried  off  by  Crocodiles  in  crossing  rivers.  Dogs  were  said  to 
be  a  favourite  food  of  the  Crocodile,  who  seized  them  when  they  came  to  the  edge  of 
the  water  to  drink ;  in  fact  the  ancients  believed  that  the  dogs  of  Egypt  were  so  well 
aware  of  the  Crocodile's  predilection  for  their  flesh,  that  they  always  ran  along  the 
bank  while  engaged  in  drinking.  Nearly  allied  and  equally  dangerous  species  are 
found  in  the  rivers  of  Western  and  Southern  Africa,  and  in  the  rivers  and  tanks  of 
India  and  the  adjacent  islands.  The  Alligators  of  the  West  Indian  Islands  are  also 
true  Crocodiles. 
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A  third  group  is  formed  by  the  Alligators  of  the  American  continent,  which  have  a 
sroad,  obtuse  snout,  and  the  canine  teeth  of  the  lower  jaw  received  into  a  pit  of  the 
ipper.  Their  hind  feet  are  never  completely  webbed,  and  in  some  instances  the  mem- 
tnane  is  almost  entirely  absent.  These  animals  are  pretty  generally  distributed  over 
the  continent  of  America ;  but  are  more  abundant  and  attain  a  larger  size  in  the 
inirmer  regions.    The  best  known  species  is  the  Alligator  Miaauaipensis  (Fig.  94),  which 


Fig.  94.— AlUgatorMiBsissipenais. 
is  common  in  the  southern  parts  of  the  United  States,  where  it  inhabits  both  the  rivers 
md  the  pieces  of  stagnant  water  in  the  morasses.  Its  ordinary  length  seems  to  be  from 
ifkeen  to  eighteen  feet,  but  it  is  occasionally  met  with  of  larger  size ;  and  Bartram  says, 
iiat  in  Florida  the  Alligators  are  sometimes  upwards  of  twenty-three  feet  long.  They 
yrej  upon  almost  any  animal  that  comes  in  their  way,  and  Dr.  Holbrook  states  that  in 
ilaces  where  they  abound  no  animal  of  the  size  of  a  dog  can  cross  even  small  streams 
fithout  being  dragged  down,  drowned,  and  devoured.  They  are  also  said  to  strike  their 
)rey  £nom  the  banks  with  their  tails,  bending  the  body  nearly  into  a  circular  form,  so 
hat  the  victim  is  thrown  into  the  mouth,  or  at  all  events  into  its  immediate  neigh- 
)oaThood  ;  and  there  is  no  doubt  that  they  defend  themselves  from  danger  by  powerful 
>low8  with  the  taU.  At  the  approach  of  winter  the  North  American  Alligators  bury 
liemselves  in  holes  in  the  banks  of  their  aquatic  abodes,  and  pass  the  cold  season  in  a 
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state  of  torpidity.  At  this  time  they  are  often  dug  oot  of  theirretreato  by  theii^roe^  who 
eitseni  the  tail  s  delicacy,  and  Br.  Hcdhrook  states  that  it  is  tolerable  eating,  altiHiui^ 
Catesby  found  its  peculiar  taste  and  odour  disagreeable.  They  are  also  taken  by  means 
of  a  shark-hook  baited  with  a  piece  of  flesh,  at  which  they  bite  readily.  In  the  spring 
and  early  summer  months,  they  make  what  Catesby  calls  "  a  Mdeous  bellowing  noise ;" 
this  is  especially  the  case  during)  the^breeding  season,  when  the  males  often  hare 
tremendous  combats  amongst  themselves. 

Obdeb.  ly. — Chzloimia. 
General  ChaimcteiB.— >The  distinguishing^characterisiia  d  tiia  Ghelonian  rep- 
tiles, and  the  one  which  in  fact  enables  us  to  recognijft  the^  ynfflwiMini  of  this  order  at 
the  first  glance,  consists  in  their  possession  of  A  eoaglite  Vay  casa^  within  which  the 
head  and  limbs  can  frequently  be  more  or  lew  tUMKffkfkly  xeteacted.  This  case  consists 
of  two  large  bony  plates,  of  which  the  upper,  whidi  is  more  or  lev  ecmyez,  is  ealled 
the  ctm^ac€y  whilst  the  lower  one,  wkidt  is  usvaUy  peEfSsetiy  fiat,  ie  denomiflstad  the 
plastrm^    These  two  plrtea  are  united  at  their  ktani  margiBs^  keying  an  anterior  and 

postote  aperture  fcxr  the 
protrnwA  ef  4e  Bead,  tail, 
andlfwka.  AttiwfiMt^nice 
it  wuold  aean  afaneaiiBqpos- 
nUetvieftriheae  sngiaar 
aaiaalitft  ike  oediuar^  ver- 
teisrata  trfptty  baft  alittle  ez- 
aminatian  of  tbeir  aaatomy 
tbawm  that-  their  di£Eerent 
pacta  are  only  ■K>difieatioiis 
of  the  same  sfcmAtare  that 
we  hmrm  warn  fa  jKevail 
dmai^oafe   the   praBaiing 

▼hen  Tiewed  ftam  be- 
neath (Fig.  95)  ikie  central 
line  of  the  upper  ahidd  or 
carapace  la  seen  to  be  com- 
posed of  the  bedies  of  the  dor- 
sal vertebrce,  on  each  side  of 
which  are  seen  the  broad 
flattened  ribs,  usually  eight 
in  number  on  each  side, 
which  are  immoveably  at- 
tached to  each  other  by 
dentated  sutures.  The  ribs 
run  almost  to  the  nmrgin  of 
/  ^^  the  carapace,  which  howerer 

Fig.95.— Skeleton  ofa  Tortoise,  mth  the  plastron  removed.        ^  completed  by  a  series  of 
cv.  cervical  vertebrce  ;  co,  coracoid  bone ;  dv,  dorsal  vertebroo  ',  r^    ,  ,,    ,  •      ,     »  j 

rib?;  mAmarffinai  plites;  t,  tibia;  p,  pelvis;  /.  ftbnla ;  >,    bones  called  marginal  pM€», 
femur;  *,  scapula;  cl,  clavicle.  which  have  been  regarded  as 

analogous  to  the  sternal  or  cartilaginous  portion  of  the  ribs  in  other  Vcrtebrata,  but 
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wliich  are  now  generally  considered  to  be  dermal'bonee.  The  costal  plates,  ai  the  flat- 
tened ribs  ave  called,  are  also  regarded  as  belonging  partly  to  the  dcnnal  skeleton.  In 
some  inotanoes  the  ribs  aro  only  dilated  near  their  basal  portion,  and  taper  off  fowazda 
the  margin  of  the  carapaoe,  so  as  to  leaye  considerable  spaces  between  them,  which 
are  coyered  only  by  the  homy  epidermal  shields,  or,  m  some  instances,  by  a  leathery 
akin ;  in  those  oases,  however,  the  marginal  plates  aro  completely  developed. 

Extemally  the  centre  of  the  carapace  is  composed  of  a  single  series  of  bony  plates, 
supported  npon  the  spinous  processes  of  the  vertebraB,  of  which  they  have  been  con- 
sidered as  mere  expansions.  It  appears,  however,  that  these  also  partly  belong  to  the 
dermal  system,  tiie  spinous  processes  only  taking  part  in  the  formation  of  eight  of 
these  plates  (the  second  to  the  ninth),  whilst  the  first,  or  nuckai  plate,  and  some  of  the 
last  of  the  central  plates  of  the  carapace,  are  entirely  developed  in  the  corium. 

The  plastron,  which  usually  consists  of  four  pairs  of  bony  plates,  and  of  a  single 
median  one,  is  regarded  as  consisting  of  a  greatly  expanded  sternum,  probably  united 
with  peculiar  dermal  ossifications ;  it  is  usually  firmly  attached  by  suture  with  the 
marginal  plates  of  the  carapace,  and  thus  forms  a  solid  bony  box,  open  at  each  extremity. 
The  outer  surfi&oe  of  the  whole  of  this  bony  case  is  covered  with  numerous  homy  epider- 
mal plates,  which  vary  greatly  in  number,  si2c,  and  fbrm,  and  which  by  no  means  cor- 
respond in  their  arrangement  with  the  bony  plates  beneath  them.  They  do,  however, 
present  some^analogy  in  this  respect,  the  homy  plates  of  the  carapace  being  generally 
divisible  into  three  groups,  namely,  a  central  series,  the  dorsal  shields ;  a  series  on 
each  side  of  these,  the  lateral  shields ;  and  a  scries  surrounding  the  whole  carapace,  the 
mor§indl  shields. 

From  either  extremity  of  the  fixed  portion  of  the  vertebral  column,  which,  with  its 
appendages,  constitutes  Uie  case  or  shell  of  these  animals,  projects  a  flexible  portion  of 
the  same  column.  The  anterior  flexible  portion  consists  of  the  cervical  vertebree,  which 
are  quite  destitute  of  transverse  processes,  and  arethus  endowed  with  so  much  freedom 
of  motion,  that,  although  the  neck  is  not  unfrcqucntly  of  considerable  length,  it  can 
frequently  be 'retracted,  together  with  the  head,  beneath  the  carapace.  The  skull  is  of 
a  semi-oval  form,  abraptly  truncated  behind  and  somewhat  pointed  in  front,  and  the 
orbits  are  completely  inclosed.  The  jaws  aro  strong/^but  short,  and  the  upper  jaw  and 
palatine  bones  are  firmly  attached  to  the  skull.  TheroMs  no  appearance  of  teeth  in  any 
part  of  the  mouth,  but  the  jaws  are  very  sharp  at  Xhe  edge  and  covered  with  homy 
plates,  so  tiiat  they  present  a  considerable  resemblance  to  the  beak  of  a  bird.  The  tail, 
or  posterior  moveable  portion  of  the  vertebral  column,  is  composed  of  numerous  ver- 
tebree ;  it  is  usually  short  and  tapering,  but  sometimes  attains  a  considerable  length. 

The  most  singular  point  in  the  remaining  osteology  of  these  animals,  is  the  fact 
that  the  scapular  arch,  which  is  usually  applied  to  the  exterior  of  the  ribs,  is  here 
completely  hidden  within  the  bony  case.  Tho  scapula,  or  shoulder  blade,  articulates 
with  the  carapace,  and  the  clavicle  with  the  plastron,  and  there  is  a  third  bone  of  large 
sixc  (the  coraeoid  hone)  which  assists  in  the  formation  of  the  shoulder  joint,  but  instead 
of  articulating  with  the  sternum,  as  in  the  Birds,  has  its'posterior  extremity  free.  The 
pelvic  arch  is  immoveably  attached  to  the  interior  of  the  carapace.  The  limbs  are 
always  four  in  number,  and  fully  developed,  but  short  and  stout ;  they  exhibit  several 
modMcations  of  form,  which  are  characteristic  of  the  different  families.  All  these 
moveable  portions  of  the  animals  are  merely  covered  with  a  sort  of  scaly  skin. 

In  their  general  internal  structure  the  Chelonia  agree  pretty  closely  with  the  other 
Reptiles.    The  heart  is  composed  of  three  cavities,  the  partition  between  the  ventricles 
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being  yery  inoomplete,  so  that  the  yenoixs  and  arterial  blood  can  mix  fireely  in  that 
cavity.  The  lungs  are  of  very  large  size,  and  extend  far  into  the  cavity  of  the  body ; 
but  as  the  ribs  are  immoyeable,  respiration  is  effected,  as  in  the  Batrachia,  which  axe 
destitute  of  those  bones,  by  a  process  yery  analogous  to  swallowing.  The  tongue  is 
short,  fleshy,  and  completely  moveable ;  the  ears  are  distinctly  visible,  and  the  eyes 
well  formed,  and  furnished  with  moveable  lids.  The  urinary  bladder  is  of  large  sice, 
and  discharges  its  contents  into  the  cloaca,  which  also  contains  the  male  generative 
organ,  and  opens  by  a  longitudinal  slit,  or  a  circular  orifice,  in  the  base  of  the  tail. 

The  Chelonian  Eeptiles  arc  usually  sluggish  and  inactive  animals,  the  slowness  of 
the  terrestrial  species  being  even  proverbial.  They  are,  however,  exceedingly  tenacious 
of  life ;  they  will  Hve  for  a  long  period  without  any  nourishment,  and  will  even  continue 
to  give  signs  of  life  for  some  time  after  they  have  been  deprived  of  their  heads.  They 
are  found  principally  in  the  warmer  regions  of  the  earth,  where  they  generally  subsist 
upon  vegetable  substances,  although  many  of  the  aquatic  species  also  devour  small 
animals.    They  are  oviparous,  and  the  eggs  are  covered  with  a  hard  shell. 

Divisions. — These  Reptiles  may  be  divided  into  five  families.  In  the  Chelaniida 
or  Turtles,  which  are  pre-eminently  aquatic  in  their  habits,  the  limbs  are  aU  converted 
into  large,  flattened,  fin-like  organs,  the  toes  being  completely  concealed  by  a  common 
skin.  The  anterior  pair  of  members  is  always  considerably  longer  than  the  posterior, 
and  both  the  anterior  and  posterior  limbs  are  frequently  furnished  with  one  or  two 
nails  on  the  outer  margin,  which,  however,  sometimes  disappear  as  the  animal  increases 
in  age.  The  bony  case  of  these  animals  is  too  small  for  the  reception  of  the  head  and 
limbs,  and  these  parts  are,  consequently,  always  more  or  less  protruded.  The  ribs  are 
narrowed  towards  the  extremity,  so  as  to  have  spaces  between  them  at  that  point,  and 
the  bony  plates  of  which  the  plastron  is  composed  are  also  separated  by  intervals, 
which  are  filled  up  with  cartilage.  The  head  is  flattened  above,  and  the  jaws  homy, 
very  sharp,  and  beak-like. 

The  Turtles  are  all  inhabitants  of  the  sea.  They  are  excellent  swimmers,  and 
rarely  approach  the  shore  except  for  the  purpose  of  depositing  their  eggs,  which  they 
do  upon  sandy  coasts.  Most  of  them  feed  upon  seaweeds ;  but  a  few  also  devour 
MoUusca  and  other  small  marine  animals.  The  flesh  of  the  former  affords  a  wholesome 
and  delicious  food,  and  they  are  in  consequence  much  sought  after,  and  imported  into 
Europe  in  considerable  quantities,  whilst  the  carnivorous  species  are  not  only  disagree- 
able, but  even  unwholesome,  or,  according  to  some  writers,  poisonous,  and  these  are 
only  collected  for  the  sake  of  the  abundant  supply  of  oil  which  they  yield. 

The  best  known  of  the  edible  species  is  the  Green  Turtle  {C/ielonia  midas),  which  is 
found  abundantly  in  the  seas  of  warm  climates,  and  of  which  great  numbers  are 
imported  alive  into  the  different  European  countries.  In  tropical  climates  this  turtle 
attains  a  length  of  five  or  six  feet,  and  a  weight  of  five  or  six  hundred  pounds ;  its 
flesh  is  exceedingly  delicate,  and,  when  not  rendered  indigestible  by  the  ingenuity  of 
cooks,  is  regarded  as  a  very  wholesome  food.  The  eggs  of  this,  and,  indeed,  of  all  the 
species  of  Turtles,  are  also  eaten  and  considered  a  great  delicacy.  At  the  Island  of 
Ascension,  where  these  animals  appear  to  abound  to  a  greater  extent  than  in  any 
other  part  of  the  world,  they  are  generally  taken  by  watching  them  when  they  visit 
the  shore  to  deposit  their  eggs ;  they  are  then  turned  over  on  their  backs,  and  in  this 
helpless  position  they  remain  until  their  captors,  having  secured  as  many  as  they 
require  in  the  same  manner,  carry  them  off  to  the  ships.  This,  however,  appears  only 
to  apply  to  the  larger  individuals,  as  Sir  J.  Alexander  states  that  the  young  ones. 
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immediately  on  quitting  the  egg,  scuttle  down  to  the  water,  and  that  they  are  not  seen 
again  until  they  are  four  or  five  hundred  pounds  in  weight  In  other  places  they  are 
taken  by  striking  them  in  the  water  with  a  sort  of  harpoon,  and  Mr.  Darwiii  describes 
another  mode  of  capture  as  practised  at  Keeling  Island.  He  says,  "  the  water  is  so  clear 
and  shallow  that  although  at  first  a  Turtle  quickly  dives  out  of  sight,  yet,  in  a  canoe  or 
boat  under  sail,  the  pursuers,  after  no  very  long  chase,  come  up  to  it.  A  man, 
standing  ready  in  the  bows  at  this  moment,  dashes  through  the  water  upon  the 
Turtle's  back ;  then,  clinging  with  both  hands  by  the  shell  of  the  neck,  he  is  carried 
away  till  the  animal  becomes  exhausted  and  is 
secTured.  It  was  quite  an  interesting  chase  to  see 
the  boats  thus  doubling  about,  and  the  men  dash- 
ing into  the  water,  trying  to  seize  their  prey." 

Another  important  species  of  this  family  is  the 
Hawk*s-bill  Turtle  {Chelonia  imbricata,  Fig.  96),  so 
called  from  the  curved  and  pointed  form  of  the 
iq^per  jaw,  which  certainly  presents  no  very  dis- 
tant resemblance  to  the  hooked  bill  of  a  predaceous 
bird.  It  is  of  a  smaller  size  than  the  Green 
Turtle,  rarely  exceeding  three  feet  in  length,  and 
its  flesh  is  of  very  indififerent  quality,  if  not  abso- 
lutely unwholesome ;  but  it  is  much  sought  for  on 
account  of  the  beauty  of  the  homy  plates  with 
which  the  carapace  is  covered,  which  constitute 
the  true  tortdse-ahell  of  commerce.  This  Turtle 
is&und  in  the  tropical  seas  of  both  hemispheres,   Fi?«  96.— Hawk's-bill  Turtle  {Chelcnia 


and  has  also  been  known  to  stray  into  the  Medi-  *"*  '^^ 

terranean.  The  best  tortoise-shell,  according  to  M'Culloch,  "  is  that  of  the  Indian 
Archipelago ;  and  the  finest  of  this  quarter  is  obtained  on  the  shores  of  the  Spice 
Islands  and  New  Guinea.'' 

One  of  the  largest  species  is  the  Loggerhead  Turtle  {Chelonia  earetta),  which 
presents  some  resemblance  to  the  Hawk's-bill  Turtle  in  the  form  of  its  upper  jaw. 
This  animal  not  only  inhabits  the  seas  of  the  tropics,  but  also  extends  to  a  considerable 
distance  beyond  those  regions,  and  occurs  not  unfrequently  in  the  Mediterranean. 
Its  size  is  sometimes  enormous ;  Br.  Shaw  mentions  a  skull  of  this  species,  which 
measured  more  than  a  foot  in  length,  and  was  said  to  have  been  obtained  from  a 
specimen  weighing  above  sixteen  hundred  pounds.  It  is  exceedingly  voracious, 
feeding  principally  upon  Mollusca,  the  shells  of  which  it  crushes  between  its  powerful 
jaws.  Its  flesh  is  good  for  nothing,  and  its  epidermal  scales  are  thin,  and  want  the 
beauty  which  causes  those  of  the  Hawk's-bill  Turtle  to  be  so  highly  prized ;  but  it 
fumiahes  a  considerable  quantity  of  an  oil  that  bums  well. 

A  species  which  appears  to  be  usually  still  larger  than  the  preceding  is  the  Leathery 
Turtle  {Bphargia  eoriacea),  which  is  remarkable  in  this  group  from  its  having  the 
surface  of  the  shell  covered  with  a  leathery  skin  instead  of  the  usual  homy  plates. 
This  gigantic  Turtle,  which  certainly  attains  a  length  of  about  eight  feet,  and  is  said 
to  weigh  as  much  as  one  thousand  pounds,  generally  inhabits  the  Mediterranean,  but 
specnmens  occasionally  occur  in  the  Atlantic  Ocean,  and  sometimes  even  reach  the 
American  coasts.  It  has  also  been  taken  on  the  coasts  of  France  and  England. 
Lacepede  supposes  that  the  shell  of  this  animal  was  employed  by  the  ancient  Greeks 
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in  the  farmatioB  of  their  lyresy  whioh  are  said  to  have  originally  eonaisted  of  atriags, 
or  wire%  attached  to  the  bones  of  some  marine  tortoise.  The  back  of  the  can^aoe, 
which  is  of  an  elongated  cordate  form,  is  marked  by  five  longitudinal  ridges ;  and  Dr. 
Shaw  coniiders  thatfiiis  resemblance  to  a  stringed  musical  instmment  may  have  giren 
rise  to  the  appellation  of  **  the  UtUy**  confened  upon  this  species  in  some  oontmental 
countries.   .  Its  fledi  is  (^  no  value. 

In  the  second  family,  the  TrionyeitUB^  m  Soft  Tortoises,  the  carapace  is  still  more 
incomplete  than  in  the  Turtles,  the  ribs  being  only  exptmded  and  united  at  the  base, 
and  running  out  to  the  margin  in  the  form  ef  the  spokes  of  a  wheeL  This  impeif^ 
carapace  is  covered  with  a  tough  leathery  skin,  whi(^  im  flexible  at  the  margin,  and  as 
in  the  Turtles,  the  head  and  limbs  are  incapable  of  being  relTaeted  within  tiie  bony 
case.  The  head  is  rather  small,  and  pointed  in  front ;  the  neck  is  very  long ;  the  homy 
jaws  aze  eovex«d  with  fleshy  lips ;  and  the  nostrils  are  produced  into  a  short  cylindrical 
trunk.  TImi  ibol  am  all  abort,  and  strong,  furnished  with  five  toes,  which  are  united 
by  a  strong  wdb^  aad  of  which  fhiee  on  each  foot  are  furnished  with  claws. 

The  Soft  TorioiHsllvB  in  the  rivers  of  the  warmer  parts  of  Asia  and  Africa,  and 
one  or  tvo  wgmm  are  fiimd  in  the  North  American  waters.    They  are  active  pre- 

daceous  animals,  feed- 
^  ing  principally  npon 

fish,  but  occasionally 
ooncealingtSiemsdves 
amongst  the  reeds  and 
sedges  of  the  banks, 
whence  they  rush  out 
and  seize  birds  and 
small  reptiles.  Thus 
Fig.  97.~The  Snapping  Turtle  ( Trlonyx  ferox) .  the  Trumi/ar  ferttx,  or 

Snapping  Turtle  (Kg. 
97),  which  inhabits  the  rivers  and  lakes  of  North  America,  destroys  great  qnantities 
of  young  Alligators ;  and  another  species,  the  Trionyx  nilotieus,  which  is  found  in  the 
African  fresh  waters,  is  said  to  bo  equally  destructive  to  the  young  of  the  Crocodile. 
They  seize  their  prey  by  suddenly  darting  forward  the  long  neck,  and,  when  provoked, 
the  Trionyx  ferox  bites  very  severely ;  it  is  even  said  occasionally  to  attack  men  when 
bathing,  and  to  bite  pieces  out  of  them.  Its  flesh,  however,  is  said  to  be  superior  to 
that  of  any  of  tho  Chelonia. 

The  Chelydida,  which  form  the  third  family,  present  a  considerable  resemblance  to 
the  Trionycidae ;  but  the  head  and  neck  are  capable  of  being  retracted  to  a  eertain 
extent  beneath  tho  carapace,  which  is  covered  with  homy  shields.  The  head  is  broad 
and  depressed,  with  the  nose  usually  prolonged  into  a  proboscis,  and  the  mouth  is  fiir- 
nished  with  soft  lips ;  both  the  head  and  neck  aro  frequently  adorned  with  membnmous 
lobes  of  remarkable  forms.  The  feet,  which  are  not  capable  of  being  retracted  within 
the  shell,  are  short  and  stout,  furnished  with  five  toes,  whioh  are  more  or  less  united 
by  a  web,  and  of  which  either  four  or  five  are' always  armed  with  claws. 

Like  the  Soft  Turtles,  these  animals  live  in  the  ponds  and  rivers  of  warm  climates, 

where  they  feed  principally  upon  Fish.     The  species  figured  Chelys  matamatm  (Fig.  98) 

is  an  inhabitant  of  South  America,  and  was  formerly  very  abundant  in  tho  rivers  of 

Guiana ;  but  it  is  said  to  have  become  scarce  in  that  locality  from  the  great  numbers 

I    that  are  taken  for  the  sake  of  their  flesh,  which  is  considered  very  good. 
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5f earlj  allied  to  thoM  h  tbt  gw!«t  §tmij  of  th«  Bmt^idm,  the  speoiM  of  which  &r« 
wry  gOTLDrallif  ^tributed  i»tvt  the  gtobs.  Thej  agree  with  the  prccmimg  in  th.« 
BtmctQre  of  the  feet, 
Ijut  the  Gorapaee  is 
eonrptfldK^y  owiflcd^ 
and  ito  boiifiB  united 
b^  tatnEtis ;  fbe  jfiw» 
ore  homjf  imd  desti- 
tiila  of  Up*  ;  and  th© 
Iie«d  ftnil   fieck  can 

€d  witi^  iha  fitmt  of  Hj,  la.— Chtiys  mftt«mii£a^ 

tbB  i^^U.    The  noa- 

tiib  sre  plftced  at  the  apex  of  ^e  tDiout,  bat  not  prolonged  Into  a  proboid^^ 

Lika  the  preoediog  fiiniilief,  the  Emydiim  Eire  prinoipolfj  iquatie  in  their  hahita, 
iiltbongk  ^eir  i&3t  are  certainly  woU  adapted  for  tcrmstrial  progrcidom  They  feed 
upon  irniaU  %shm  and  aquatic  1n#ects^  iJid  are  ^neiidly  ef  aroall  dxe.  They  are 
fofitid  tnoet  atmndantly  ia  wvrm  clinmtei^  bnt  some  of  the  species  ex^nd  far  into  thei 
tempemte  legiona  of  the  earf^  MTeral  being  inhabitanta  of  the  North  Amoricim 
oisntinent,  ?rMlst  two  oro  fbund  in  IfuTopo^  of  trkich  one  othcmm  ba  fiir  nortb  «a  Prussia. 
The  mo»t  nomarkable  ipeciet  aru  tlia  Box  Tortoises  ((^iWwrfo),  in  which  the  plastron  is 
dirided  by  a  tranarcrde  iutsu^  into  two  portions,  which  nre  united  together  snd  with 
the  ^rapajce  hy  elostfe  ligaments^  so  that  thfy  nrc  eapoble  of  beisg  brought  close  to 
the  n^arapocB,  clostng  the  apcrttiniA  of  the  ahcU  completely  wbca  tlio  anima]  is  retracted. 
In  some  other  species,  on  the  contrary ^  auc^h  bs  ^u3  Alligator  TortoiiQ  {Chd^fdm 
tirp^Una)  id  S'orth  America,  the  Umhs  and  feet  M^  too  lar^  to  he  retticted  within 
tbe  fihdl. 

Th6  last  family  is  that  of  the  TeMtuflinidm^  ot  Land  Tortoiset,  iii  whidh  the  carapace 
\a  conreac  and  solid,  the  riba  being  united  together  thfonghout  their  kngth;  the 
plsatron  m  Aim  lolid,  the  feet  «hortf  itout,  and  aome^hitt  clubbed^  the  toca  boing 
alme^  entirely  eonoealed  under  the   skin|  and  terminated  by  blunt  nails,  of  which 

there  me  usually  five  upon  aai^h  of 
'      '      '  jfl^  "  the  anterior,  and  four  npon  each  of 

the  posterior  feet*  The  head  is 
rather  am  all^  and  cohered  with 
shieldi ;  the  jaws  «re  homy,  and 
(ioftituto  of  Ups.  The  hoad,  limbs, 
and  tail  can  be  oompletoly  retracted 
within  the  oavity  of  the  abellj  aod 
in  some  ca#es  the  plaErtron  is  fur- 
nished with  EjOToablc  lobcB^  by  which 
the  aperture  can  he  completely 
closed.  Tho  surface  of  the  carapace 
is  coyered  with  homy  shields,  which 
tout^h  each  other  at  tiio  edges,  and 
exhibit  concentric  lines  of  growth  ; 
at  tho  hinder  part  of  the  carapace, 
iauaediitely  over  the  tail,   the    sMoltIa    (emtdttl  shisMf)^  which  in  tho   preceding 
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fMniliiat  are  usuallj  separate,  are  here  united  int»  a  siii^  broad  plate.  The 
Land  Tortoises  are  generally  of  small  size.  They  are  terrestrial  in  their  general 
habits,  although  most  of  them  can  swim  irhen  immersed  in  the  water.  They  are 
very  slow  in  their  movements,  and  liye  entirely  upon  vegetable  matter.  Like  the 
rest  of  the  Chel<mian  Beptiles,  they  are  iar  more  abundant  in  warm  than  in  temperate 
climates ;  a  single  species  only,  the  Testmbfrmea  (Fig.  99),  is  found  in  Europe,  and  this 
is  c«Tntined  to  die  countries  bordering  the  Mediterranean.  It  is  this  species  that  may 
be  so  frequently  seen  hawked  about  the  streets  of  London  during  the  summer. 

One  of  the  largest  species  is  the  Tettudo  indiea,  or  Indian  Tortoise,  vhich  some- 
times attains  a  length  of  three  feet,  and  a  species  of  equal  axe,  inhabiting  the  Galapagoa 
Islands,  has  been  described  by  Dr.  Gray  under  the  name  of  Testtido  plamieept.  The 
Indian  Tortoise  is  also  found  in  those  Islands,  and  Mr.  Darwin  has  given  the  following 
interesting  account  of  its  habits. — *•  The  Tortoise,'*  he  says,  "  is  very  fond  of  water, 
drinking  large  quantidefs  and  wallowing  in  the  mud.  The  larger  islands  alone  poasess 
springs,  and  these  are  always  situated  towards  the  central  parts,  and  at  a  considerable 
elevation.  The  Tortoises,  therefore,  which  £requent  the  lower  districts,  when  thirsty, 
are  obliged  to  travel  from  a  long  distance.  Hence  broad  and  well-beaten  paths  radiate 
in  every  direction  from  the  wells  even  down  to  the  sea  coast,  and  the  Spaniards,  by 
following  them  up,  first  discovered  the  watering-places.  When  landed  at  Chatham 
Island,  I  could  not  imagine  what  animal  travelled  so  methodically  along  the  well- 
chcaen  tracks.  Xear  the  springs  it  was  a  curious  spectacle  to  behold  many  of  these 
great  monsters — one  set  eageriy  travelUng  onward  with  outstretched  necks,  and  another 
set  returning,  after  having  drunk  their  filL  IHien  the  Tortoise  arrives  at  the  spring, 
quite  regardlefls  of  any  spectator,  it  buries  its  head  in  the  water  above  its  eyes,  and 
greedily  swallows  great  mouthfnls,  at  the  rate  of  about  ten  in  a  minute.  The 
inhabitants  say  each  animal  stays  three  or  four  days  in  the  neighbourhood  of  the  water, 

and  then  returns  to  the  lower  eckuntry For  some  time  after  a  visit  to  the 

springs,  the  urinary  bladder  of  these  animals  is  distended  with  fluid,  which  is  said 
gradually  to  decrease  in  volume,  and  to  become  less  pure.  The  inhabitants,  when 
walking  in  the  lower  district,  and  overcome  with  thirst,  often  take  advantage  of  this 
cummstance  by  killing  a  tcrtoise,  and  if  the  bladder  is  fslL  drinking  its  contents.  In 
one  I  saw  killed,  the  fluid  was  quite  limpid,  and  had  only  a  nry  tlifkily  bitter  taste. 
The  inhabiunis,  however,  always  drink  first  the  water  in  the  pericardiuaiy  which  is 
described  as  beinz  best."  The  Tortoises  are  ejcceedingly  numerous  in  the  Galapagos 
Islands,  and  their  flesh  is  said  to  be  exceedingly  ddicate  asi  good.  Mr.  Darwin  says 
it  **  is  largely  employed,  bcth  &esh  and  sahed ;  and  a  beautifully  clear  oil  is  prapared 
fiom  the  £1:.  When  a  Tortoise  is  caught,  the  man  makes  a  slit  in  the  skin  near  its 
taiL  so  as  to  see  inside  its  body,  whether  the  &t  under  the  dorsal  plate  is  thick.  If  it 
is  not.  the  anizial  is  liberated,  audit  is  said  to  recover  aoonftom  this  strange  opentkn*" 

Small  as  the  existing  species  of  Tortoises  are,  it  appears  that  in  former  periods  of 
the  earth's  history,  at  least  one  species  of  gigantic  size  belonging  to  this  &mily 
dragged  its  ponderous  bulk  over  the  soil  of  India;  this  is  the  Cdom§Hmlf§  JUlmM,  the 
resaix»  ci  wiiich  wrere  discovered  in  the  Sewalie  Hillfl  by  Fakoner  and  Cantley. 
Tbxe  gentlemen  think  it  possible  that  this  gigantic  Septiley  which  measured  about 
rigrteqi  feet  in  length,  probably  existed  down  to  the  human  era.  and  that  it  may  thus 
have  giren  rise  to  the  extraoccinary  traditions  of  the  Hindxe.  which  attribute  most 
is^ramt  parts  in  the  creation  of  the  w^sid  to  gtgantl:  Tortoises^ 

WHh  the  Tortoises  we  conclude  the  series  of  Repdks.  and  pass  now  to  the  con- 
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sideration  of  a  class  of  animals  which  are  as  generally  regarded  with  favour,  as  the 
others  with  disgust  and  aversion. 

Class  IV.— Avbs,  ob  Birds. 

Oeneval  Ohamctexs. — The  class  of  Birds  is  undoubtedly  one  of  the  most  dis- 
tinctly circumscribed  in  the  whole  series  of  animals.  Its  position  in  the  scale  of  classi- 
fication is  no  less  distinctly  marked,  for  birds  are  evidently  superior  to  the  Reptiles,  and 
inferior  to  the  Mammalia  in  many  points  of  their  organization ;  and  yet  they  cannot  be 
regarded  as  forming  an  intermediate  group  between  these  classes,  which  in  reality 
approach  each  other  more  closely  than  either  of  them  do  to  the  Birds.  This  may  fur- 
msh  an  additional  argument  agaiost  the  views  of  those  writers  who  consider  the  whole 
Animal  Kingdom  as  an  unbroken  chain,  ascending  step  by  step  from  the  lowest  forms 
of  oi^^anized  ezisj^nce,  till  it  reaches  its  highest  development  in  man. 

The  general  form  of  the  body  in  birds  is  oval ;  the  legs,  two  in  nmnber,  are  usually 
placed  in  such  a  manner  as  to  fall  under  the  middle  of  the  body,  and  the  anterior  limbs 
are  modified  to  form  organs  of  flight.  The  head  is  usually  of  small  size,  produced  in  front 
into  a  pointed  beak,  which  is  covered  with  horny  matter ;  the  neck  is  long  and  veiy 
flexible,  and  the  tail  reduced  to 
a  rudimentary  condition.  In 
the  clothing  of  the  body  birds 
also  present  a  remarkable  dif- 
ference from  all  other  verte- 
brate animals ;  it  consists  of  a 
number  of  peculiar  dermal 
appendages,  well  known  as  ^IZ 
feathers,  the  structure  of  which  ^ " 
win  be  explained  hereafter. 

The  skeleton  of  these  ani-        . 
mals  is  perfectly  ossified,  and 
the   substance   of  the   bones 
generally  exhibits    a   greater 
degree  of  hardness  than  in  any 
other  Vertebrata.     This  soli- 
dity and  consequent  weight  of 
the  matter  of  which  the  bones 
are   composed,   which  would 
seem  to  be  out  of  place  in  ani- 
mals intended  for  habitual  resi- 
dence in  the  air,  is  compensated  ^'^«'  lOO.— Skeleton  of  Vulture, 
for   by   a   peculiarity   in    the    ^  ^t'^»<«7icalvertcbr»;w,  sacral  vcrtebr®;r<7.  caudal  vcr- 
J    w   ^s^^MAM^  wj    *«.    w*«    tebwB;   c^  clavicle;  A,  humerus;  o,  bones  of  forearm;   ca^ 
structure  of  the  bones,  which    carpus;  ph,  phalanges;  st,  sternum;/,  femur;  t,  tibia;  ia, 
occurs  in  no  other  group  of  **"^* 


The  greater  part  of  the  bones  are  hollow,  and  their  cavities  are  filled  with 
air,  which  passes  into  the  interior  through  small  openings  seen  on  the  surface  of  the 
bone,  which  communicate  with  the  numerous  air-cells  of  the  body.  In  some  birds 
which,  although  endowed  with  great  power  of  flight,  have  bulky  and  heavy  bodies, 
these  air-cavities  are  found  in  almost  every  bone,  whilst  in  a  few  whose  habits  are 
entirely  terrestrial,  nearly  all  the  bones  are  destitute  of  air-cells.    In  yoimg  birds  also, 
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,  ]A«— Skull  ot  iin  Eagle. 


a, craidiiB^^ifKipEinum ;  £,  tyiupanic bane^ 

' ^mnlfaBwirtitian ;  f,  hichrymal  bone] 

r  Tn*anoh  ;  p,  nMtril ;  k,  upper 


d,  inters 
/,  Its  sup 
jaw;  r 


rtitian;  f,  hichrymal  bone] 

iiMtril ;  k,  upper 

1 ;  Ji  ju^l  bono ;  Aj  lower 


wBicli  liave  not  attaloed  the  power  of  fliglit,  tho  bones  ana  fiUed  witli  mflixorw ;  but 
thia  gradually  gives  way  to  the  ordinary  aLr-caTilLcs^ 

Tho  struct  are  of  the  skt'leton  ia  of  course  romarkably  modified  to  ault  tLii  bird  for 
its  aerial  Imbits  ;  but  Cho  TeMgnitiGfn  of  its  different  parts  ia  hj  no  meiui3  difficult 
The  head  is  tisttally  ai  smoU  wize,  and  the  hon^s  of  the  akrill,  which  m  yotmg  birds 
arc  distinct  J  arc  gionorally  completely  AmaJgamated  in  the  tdults  io  bk  to  foaizL  a 
CDtitinuous  hony  capsule  (Fig.  101).     The  size  of  the  ikuQ  and  oenebial  cayity  is 

UB^ally  much  larger  in  proportion  to  tho  facial  bancs  tliau  m  tho  Eeptika,  and  the 

former  often  appt^ara  to  predominate  to  a 
stiU  grater  extent,  in  consequence  of  the 
oxietence  of  lar'jia  air-oella  in  the  interior  of 
the  hone.  On  Iha  eiu'face  of  the  ^ull  thorc 
tre  uBuiHy  sercisl  steng  ridgics  for  tlie 
Bttachment  of  muscles ;  idie  occipital  fonuneu 
ifl  aitusted  on  the  loirer  part  of  the  back  of 
the  akull,  and  the  occipital  oondyk  is  auE^le, 
cenyex,  and  ftometimes  globdlar,  so  as  to 
give  the  head  great  mobility.  The  openings 
of  the  t?aiB  tiro  placed  on  each  lidc^  of  the  badz 
of  thcs  skull^  oloei^  iu  Ihe  bose,  and  immedi- 
ately beneath  theac 
arc  articulated  the 
tympauic      bunea,  g 

which  gi«a  w^gatt  ti  Ae  lower  jaw.     In  ^ni  of  the  stcull^ 

on  each  atde^  oi^  Ike  aM^  ^phich  are  usually  of  enormous 

BL7,Qj  and  w^rj  m^  <kiiixiiilil|  soLosed  ;  they  aj^  gcpaititcd 

by  a  boij  par<ili«m,  ^Msb,  boOTrox^  ia  usually  perferatecl. 
The  faobl  boAet  mc  |iiiiiBiiiw1  srt>  «  beak  of  variable 

longth,  which  ia  MtttihiiJ  ta^ba  dniKs  iM:h  a  manner  as  to 

retain  a  certain   iibiiiihI  nf  VMhi^tn  d&o^h  this  dcpc^d^ 

rather  upon  the  cla^dtj  mt  iks  mtt^M  #^  upon  an  arti- 

culation^     Upon  thia  th»  midLg  ai9  mmif  Ihey   are  very 

Tariablc  in  size,  and  the  tMayai^tum  i   fnM|iLiiilL  n  iiirlin^, 

go  that  the  nostrils  form  M  ^naagc  from  d^  to  side  of  the 

beak. 

^^^hen  viewed  ^na'kmaatk  (Fig.  102),  the  cpiatro  of  the 

sphenoid  bone  is  seen  to  pttjeet  iu  front  of  the  occipital  to  a 

eonsidcrablo  distance  below  the  orbit ;  this  supports  a 

or  legs  elongated  bone  (the  pt^r^oid)  on  eaeh  eido,  which 

obliquely  homewards,  and  artieulatca  at  its  uppe^  extremity  ^^^r^iw'^^^^^et^i^fl 

with  tho  tympfluic  bone.     In  front  of  this  are  the  bones  of     iJxm  besealh. 

the  upper  jaw  and  palato,  which  are  all  firmly  united  together  tmiporat^^'^bcSeB'   «  tm^ 

in  front*     The  intermaxillary  hones  conidtute  the  greater  p^ojc  banw ;  /^  epdieiQld; 

part  of  the  edge  of  the  jaw ;  the  maaillaries  give  riie  to  a  long  i%i^\  ^^tL .  i,;  ^iotini 

alendor  bone  (tho  jttffftl  boxe),  on  oaeh  side,  w^uch  ia  direct  od  l^^o**;  jMai*l  ixmea  j  U, 

backwards,  and  articulates  with  the  tympanie  booie.     The  urnKilkrltt-  n,  naial  uper- 

palate  is  formed  of  a  pair  of  large  palatine  bonea  and  a  *"'*' 

ToiQer;    the  former  are  continued  back^-ard^  till  tlicy  orticulats    eilhor  with  the 
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sphenoid  bone  or  with  tho  tympanic  bcnos.  The  lower  jaw  ia  always  articulated  with 
the  tympanic  bones ;  it  ii  composed  originally  of  twelve  pieces,  and  in  some  birds  it 
retains  this  condition  for  a  considerable  time  ;  but  in  the  adult  state  these  pieces  are 
always  ■malgamaied  so  as  to  form  a  single  bone.  The  jaws  of  birds  are  never  armed 
with  teeth,  but  simply  covered  with  a  horny  sheath,  which  undergoes  an  immense 
•number  of  modifications  to  suit  it  to  the  necessities  of  the  different  birds.  Its  structure 
tod  modifications  will  be  referred  to  hereafter. 

The  vectebnl  column  in  birds  exhibits  the  same  division  into  separate  regions  as 
in  the  other  Vertebrata ;  but  as  the  exercise  of  the  faculty  of  flight  requires  great 
solidity  in  the  thoracic  region,  and  the  tail  is  very  short,  the  only  part  of  the  spine 
that  exkibits  sny  flexibility  is  the  neck.  This  is  usually  of  considerable  length,  and 
ennsisto  of  at  least  nine  vertebra) ;  in  the  naforilj  of  birds,  the  number  is  from  twelve 
to  AlfceeB,  and  in  some  twenty,  or  even  move.  The  bodies  of  these  vertebra)  arc 
enrrex  behind  and  concave  in  front,  so  that  they  are  capable  of  great  freedom  of 
notion,  and  the  transverse  processes  are  very  strong,  and  exhibit  a  foramen  at  their 
4M9e,  through  irhioh  a  portion  of  the  arteries  of  the  head  and  the  mun.  stems  of  the 
sympathetifi  nerve  pass  upwards  to  the  head.  From  the  peouliir  oonformation  of  the 
articulating  sur£aees  of  the  vertcbroe  the  neck  is  c^aUe  of  dsMtfliiiig  rery  abrupt 
eorves,  and  in  most  birds  it  is  held  more  or  less  in  the  form  of  an  6,  this  being  the 
most  &f?oarahle  position  for  suddenly  darting  forward  the  head,  amorement  whiek  is 
constantly  employed  by  many  of  these  animals  in  the  oaptnre  of  pnf. 

The  dorsal  vertebre  are  usually  eight  or  ten  in  number,  and  Taiy  from  six  to  ten 
ereiefven.  They  ore  short  and  broad,  firmly  attached  to  each  oCher,  and  not  nnfre- 
queady  anchylosed.  They  are  furnished  with  spinous  prooesses  on  their  lower 
sorfiMse,  which  project  iato  the  cavity  of  the  body,  and 
serve  to  give  suppcnt  to  the  lungs.  They  have  also  donal 
spinous  processes  for  the  attachment  of  muscles,  and 
tamsviGTse  processes  to  which  the  ribs  arc  articulated. 
The  latter,  which  articulate  both  with  the  transverae 
processes  and  with  the  bodies  of  the  vertebra),  are  flat 
bones,  which  unite  by  a  moveable  articulation  with  a 
corresponding  series  of  bones  rising  from  each  side  of  the 
sternum  (the  sternMi  ribs),  which  are  analogous  with  the 
cartilages  of  the  ribs  in  other  animals.  To  give  increased 
stability  to  this  apparatus  of  ribs,  each  of  them  is  fur- 
nished with  a  laminar  process,  which  passes  obliquely 
upwards  and  badrwards,  and  is  attached  to  the  following 
rib  (Fig.  U>3).  In  addition  to  these  true  ribs,  which 
eoirespand  in  uumher  with  the  dorsal  vertebras,  there 
are  frequently  one  or  two  false  ribs  in  front,  which  do 
not  reach  the  sternum,  and  the  lumbar  vertebrae  are  also 
eosasianally  fuimshed  with  ribs,  which  resemble  the  true 
ribs  in  structure,  except  that  they  want  the  laminar 
proecsses. 

f*  The  lumbar  aad  sacral  vertebrsB,  which  vary  in  number  from  seven  to  twenty,  are 
eoinpletely  united,  so  as  to  form  a  single  bony  piece,  the  only  indications  of  its  cam- 
pound  nature  being  afforded  by  the  foramina  which  exist  in  its  upper  surface  for  the 
of  the  nerves.    With  this  elongated  sacram  the  pelvic  arch  is  also  amalgamated. 


^.Jr  ^-;^ 


Fig.  103.— Ribe  of  the  Golden 
Eagle.  ;;       

an,  ribs;  bb,  sternal  ribs; 
cc,  articulating  surfaces  for  the 
transverse  processes ;  dd,  heads 
of  the  ribs,  articulating  with 
the  bodies  of  the  vertebraB; 
ec,  laminar  processes. 
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80  that  the  apparatus  to  which  the  hind  limhs  are  attached  acquires  all  the  solidity  of 
a  single  bone.    The  tail  is  very  short,  and  composed  of  from  six  to  nine  smaU  yertehr», 

which  are  capable  of  a 
certain  amount  of  motion, 
and  are  furnished- irith 
strong  transverse  pro- 
cesses. The  last  vertebra 
is  considerably  larger 
than  its  fellows,  of  an 
oblong  form,  and  set  on 
in  a  direction  nearly  per- 
pendicular to  the  axis  of 
the  body ;  it  gives  attach- 
ment to  the  muscles 
which  move  the  feathers 
of  the  tail,  and  is,  con- 
sequently, of  great  im- 
portance. 

The  sternum,  which 
occupies  the  anterior  part 
of  the  thorax,  is  of  very 
large  size  in  most  birds, 
extending  backwards 
under  the  greater  part  of 
the  abdominal  cavity. 
It  forms  a  broad  plate, 
concave  on  its  internal, 
and  convex  on  its  outer 
surface,  where  it  is  also 
furnished  with  a  very 
prominent  keel,  or  ridge, 
to  which  the  powerful 
muscles  of  the  wings  are 
attached,  so  that  the 
greater  or  less  devel<^ 
ment  of  this  keel  may  be 
taken  as  a  criterion  of 
the  power  of  flight  of  the  bird  to  which  it  belonged.  In  the  Ostriches,  and  other  birds 
in  which  the  wings  are  so  small  that  they  are  quite  useless  for  flight,  the  sternal  keel 
is  entirely  wanting. 

The  upper  part  of  the  sternum  also  serves  for  the  support  of  the  bones  of  the 
scapular  arch,  which  are  very  firmly  united  together,  so  as  to  aiford  a  solid  point  of 
attachment  for  the  anterior  limbs.  This  arch  consists  of  three  bones  on  each  side 
(Fig.  104),  of  which  one,  the  eoracoid  honey  which  is  firmly  articulated  to  a  large 
pit  in  the  anterior  angle  of  the  sternum,  gives  the  principal  support  to  the 
anterior  member.  At  the  superior  extremity  of  the  eoracoid  bone,  which  is  the 
strongest  of  all  the  bones  of  the  shoulder,  there  is  an  articulating  surface,  which 
assists  in  the  formation  of  the  cavity  for  the  reception  of  the  head  of  the  hnmems. 


sternal  apparatus  of  the  Golden  Eagle. 

h  hf  eoracoid  bones; 


ab  cdeft  sternum ;  g  g  g  ff,  sternal  ribs ; 
i «',  scapulae ;  jj\  clavicles. 
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This  19  completed  by  a  corn^sponding  suifaee  on  t;he  anterior  extremity  of  t^  leapula^  or 
ikoulder-blade,  which,  if  also  articulated  at  thia  part  to  the  corsjooid  bone*,  imd  extendn 
b^kwa^  fllong  tBe  dorial  Qurfaco  of  the  ribs,  cluAa  to  tbe  epmi3.  The  areh.  is  com- 
pleted by  the  clayielca,  whi^  are  iLs^jally  ancliyloied  at  their  extremity,  90  aa  to  form 
a  ftingle  V-shaped  bonti'j  irtiich  is  eommooly  known  as  the  furetiium^  or  merry-thought. 
The  angle  of  union  of  the  two  claTicIe*  is  alio  aom^timea  auchylosed  to  tlii*  anterior 
angle  of  the  atenxal  Itiml ;  hut  in  moat  birds  it  in  only  attached  to  this  point  by 
ligament.  The  upper  extremitiea  of  the  claviclea  are  articuluted  to  the  cora^^oid 
bonea  and  Huaptilfl^i  which  they  assist  in  supporting  ogainat  the  action  of  tho  powerful 
muscles  of  the  wingH. 

The  honea  of  the  anterior  extremities  are  remarkably  elongated  to  Buit  them  for 
the  importint  part  which  they  have  to  perform  in  eupportirtg  the  bird  in  the  air,  hut  in 
other  respects  there  ia  no  difficulty  in  recognising  them  m  modifleadons  of  the  aame 
parte  which  occur  in  all  other  Yertehrata  (Fig.  105).  Tbe  humerus,  which  aHiculatea 
with  the  glenoid  c*Tity  of  the  shoulder, 
is  a  cylindrical  bone  of  moderate  length, 
but  very  stout.  At  its  lower  extremity  it 
exhibita  two  artioukting  Hurfacea  for  the 
reception  of  the  two  houea  of  which  the  fore- 
trm  13  as  usual  composed.  These  bones,  tho 
Tadiaa  uid  ulna,  are  m^ieh  longer  than  the 
humerus  j  they  are  both  of  a  cyliudrical  form 
^d  thickened  at  the  extremitiesi  hut  their 
me  is  Yery  uneq^ual,  the  ulna  being  much 
stouter  than  the  radius,  which  ia  usually  very 
slender.  These  are  followed  by  two  small j 
founded  bonos  (tho  e&rpal  bones)  forming  the 
wrist-joint ;  and  these  again  by  two  elon- 
gated hones,  which  are  completely  united  at 
their  extrc^mities,  ond  represent  the  bones 
of  tho  hand  {metacarpal)  in  man  and  ofer 
Vertebr&ta*  At  the  base  of  the  united  meta- 
carpal bones,  thi»ro  la  another  small  bono, 
tometimca  free,  sometimes  anchylosed,  which 
lepresents  iho  thumb^  and  gives  support  to 
the  feathers  of  tho  pinion  or  haatard-wing ; 
tad  they  are  followed  by  two  short  flngere, 
of  which  one  consiats  of  two  or  three  pha- 
bmgesj  whilst  the  other  ncYcr  contains  more 

than  a  single  joint.    The  articulations  of  the 

principal  bones  possess  great  freedom  of  mo- 

tien  in  certain  directions,  so  that  In  reposo 

the  whole  ^limb  can  ho  foldL^d  up  in  a  TCry  sniall  compass,  the  hones  taking  a  nearly 

parallel  position  (Fig.  100). 

The  honea  of  the  hinder  eitremlties  are  alwaya  well  developed  ;  hut,  except  in  tho 

OstrieheSf  tho  two  aides  of  the  pelvLs  arc  not  united  beneath.     Tho  bones  of  each  side 

are,  however,  completely  amalgamated  with  each  other,  and  with  the  sacrum.    The 

hinder  limhs  are  composed  of  the  usual   bones.     The  femur^    or  thigh  bone,  \%  tL 


Fiff.  105.— Bonefi  of  tko  Wing  of  the  Jet- 
falcon.  I,  ptbow-joint ;  11,  wrist-joint;  "i. 
knuckle-jalnt;  a,  humemfl;  h,  isidiusj  and 
ulna  J  e^  iqcUic9jpu6  ;  a,  rudLmentarY  thumb  ; 
U  2,  3j  1,  ruOhaenUrx  ^bidflnjfet^  of  ftngcrg. 
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ahort,  itout^  c^^lindnc^  bone,  articulfttitig  with  the  pet  via  bj  a  small  round«d  hm^ 
irMob  is  placed  3.t  right  angles  to  the  axis  of  the  boci^ ;  it  Ja  complotElj  ccoicealad 
willuii  the  muscles  of  the  hodj.  The  taee-joint  is  completed  in  froait  by  »  small 
paieUaj  or  ktiL^o-c^p,  and  the  shoivkf  which  ia  mmh  lotiger  tbiui  t^  Ihi^h,  m  fomied 
ahnost  entirely  hj  ihs  tibia,  the  fibula  bein^  reduced  to  the  fcum  of  a  grodu^y  attenu- 
ated bone,  which  is  uaually  attached  to  the  tibia*  I^o  taisua  ifi  compoaed  of,*  ain^ 
cylindrical  bone,  of  v&ry  variable  length,  which  ia  ge^ncraUy  coTeired  onlj  by  a  scaij 
akin,  and  rarely  feathered.  The  foot  comkts  of  from  two  to  four  toea,  corapoBcd.  of  4 
Tariabio  number  of  joints;  the  great  toe  ia  usually  directed  backwards.  The  arrange- 
ment of  the  toos  is,  howerer,  very  variable  in  different  gi'oups  of  birds,  to  adapt 
the  feet  for  walking,  perching,  or  oHmblng ;  and  the«c  mckdiScations  will  be  referred 
ta  hereafter. 

The  mufldes  of  birds  are  generally  of  a  veiy  firm  natore  and  of  a  deep  red  colour ; 
the  groat  mttMB  of  muaelea  is  deTofced  to  tho  movement  of  the  wing€,  and  attached  to 
the  keel  of  the  sternum.  The  sinews  are  beautifully  white  and  gHstemng,  and  have  a 
great  tendency  to  become  oasified  in  certam  parts  of  the  body.  TMa  i&  eapeeiaOy  the 
case  in  the  long  tendons  which  pass  down  the  tarsus  from  the  flexor  muscles  of  the 
toes,  which  are  of  particular  importance  to  the  bird  in  perching,  as,  from  their  passing 
orer  the  hack  of  the  joint  hetweeji  the  shank  and  tarsus,  they  are  of 
conjse  stretched  by  the  bending  of  Ihia  joint,  which  is  constantly 
obserrcd  to  take  place  in  a  bird  rating  npon  a  perch ;  the  toes  are 
thna  inyoluntsirily  made  to  grasp  the  object  upon  which  the  Mrd  k 
titting,  and  by  this  meanB  it  remains  securely  fixed,  even  whcin  tbi) 
Tolimtary  action  of  the  mnad^  is  in  aheyance,  as  dnring  sleep. 

The  clothing  of  the  skin  in  birds  conaists  of  the  peculiar  origans 
weU  known  as  feat  hers  j  which,  although  they  agree  in  their  naturu  and 
mode  of  development  with  the  hairs  of  the  Mammalia,  are  of  a  far  more 
complicated  atnicture.  It  is  alao  to  the  great  development  of  aomo  d 
these  dermal  appendages^  the  strong  qiiill  feathers  of  the  win§,  that  those 
animals  are  indebted  for  their  power  of  flight ;  and  the  ejdst^nce  uf 
similar  strong  feathers  in  the  tail  is  also  of  great  imporUncc  to  them  la 
directing  their  course  through  the  air, 

A  perfect  feather  (Fig.  106)  consists  of  the  skaftj  or  central  atem— 
which  is  tubular  at  the  base,  where  it  ia  inacrted  into  the  skin — and  iht 
bar&Sj  or  fihrea,  which  form  the  icebs  on  each  aide  of  the  shaft.  The 
basal  portion  of  the  abaft  preaenta  the  appearance  of  a  trsnsparenl, 
homy,  cylindrical  tube,  narrowed  at  the  extremity  which  is  inaerted 
in  the  akin.  The  upper  portion,  ^or  true  shaft,  is  always  of  much 
greater  length  than  the  tube,  and  tapers  gradually  to  the  extremity ; 
it  is  flattened  at  the  sides,  more  or  l^s  couvejt  on  the  back,  and  tine 
lower  surface  exhibits  a  strong  lougiindmal  groove.  It  is  oompoaed 
of  a  white,  clastic,  spongy  matter,  which  is  covered  by  a  thin  homy 
sheath.  The  dor^  portion  of  this  homy  sheath  envelops  the  whole 
of  the  base  of  the  shaft,  and  becomes  continnons  with  the  tuhnltr 
part  of  the  fealber.  At  the  point  where  the  complete  homy  tube  com- 
mences;  the  feather  xujually  gives  rise  to  a  small  supplementary  shaft, 
also  furnished  with  harba,  which  is  denominated  the  piumuU.  This  appends  go  ii 
confined  to  tihe  feathora  composing  the  general  plumage  of  the  bird,  and  even  cfi 


Fig.  106. 

OuiC  Feather, 

a,  tube;  ft, 
■hut ;  €t  d, 
w«l»e. 
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these  it  ii  not  alwaye  pvoKBt;  it  ie  alweyi  wanting  on  tlio  quills  of  the  wings 
aadtuL 

The  wefaB  are  eempoeed  of  munerous  barbs,  or  email  fibres,  arranged  in  a  single 
•exiei  ahNDg  eaeh  side  of  the  shaft.  These  are  slender  prolongations  of  the  outer 
homy  eoat  of  the  shaft ;  they  are  inclined  towards  the  apex  of  the  feather,  and  are 
nsvally  of  a  flattened  form,  slightly  concaye  on  one  side  and  conyez  on  the  other,  so 
that  «ach  barb  fits  cloflely  into  that  immediately  preceding  it.  Their  margins  are 
fomiBhed  with  a  series  of  minute  filaments,  called  barbuksy  by  which  the  adhesion  of 
the  barbs  to  each  olher  is  etiEeotcd,  thus  giving  a  great  degree  of  firmness  to  the  web,  and 
theae  are  not  vnfrequcntly  also  edged  with  still  smaller  fibres,  to  which  the  name  of  bar^ 
huies  has  been  given.  Towards  the  base  of  the  shaft  the  barbs  are  generally  of  a  loose 
texture,  and  more  or  less  disunited,  forming  the  warm  substance  well  known  as  down ; 
this  modificatioiL  of  structure  is  more  particularly  obseryable  in  the  feathers  of  the 
general  plumage,  in  which  the  down  often  forms  the  greater  part  of  the  feather ;  the 
plumule  is  also  a  downy  feather. 

The  two  principal  modifications  of  the  feather  are  quills  and  plumes.  The  former 
are  distinguished  by  the  great  stifEhess  of  their  shafts,  which  enables  them  to  become 
the  principal  agents  in  aerial  locomotion ;  they  are  confined  to  the  wings  and  tail.  The 
^nmes  eonatitute  the  general  clothing  of  the  body,  and  dlfier  from  the  quills  in  the 
greater  delioacy  of  their  texture. 

Besides  the  common  feathers,  the  skin  of  mny  hfads,  and  especially  of  the  aquatic 
^eoies  in  which  the  acoessory  plumules  rardy  exbt,  is  eoyered  with  a  thick  coating  of 
down,  which  oonsiits  of  a  multitude  of  small  feathen  of  ]peculiar  construction ;  each  of 
these  down  fisathers  is  composed  of  a  yeiy  mall  nft  tobe  imbedded  in  the  skin,  from 
the  interior  of  which  there  rises  a  small  toft  of  soft  filaments,  without  any  central 
shaft  These  filaments  are  yery  slender,  and  bear  on  each  side  a  series  of  Kill  more 
ddicate  filaments,  which  may  be  regarded  aa  analogous  to  tho  barbules  of  the  ordinary 
feathers.  This  downy  coat  fulfils  the  same  offloe  as  the  soft  woolly  fbr  of  many 
qnadmpeds,  the  ordinary  feathers  being  analogous  to  the  long  smooth  hair  by  which 
the  fur  of  those  animals  is  concealed.  The  akin  also  bears  a  good  many  halt-like 
appendages,  which  are  usually  scattered  sparingly  over  its  snrfaoe ;  they  rise  from  a 
bulb  which  is  imbedded  in  the  skin,  and  visually  indicate  their  relation  to  the  ordinary 
feathers  by  the  presence  of  a  few  minute  barbs  towards  the  apez. 

The  development  of  feathers  takes  place  in  small  saes  of  tiie  oorium,  ortme  skin, 
which  are  at  first  completely  closed,  and  ^^^ch  still  continue  to  envelop  tiie  base  of 
the  full  grown  feather.  From  the  bottom  of  this  sac  a  small  prominence  aiiaas,  which 
is  oontinned  into  the  tube  of  the  feather  in  the  farm  of  a  Tssoiilsr  msmbims,  which, 
however,  dries  up  when  the  feather  is  mature,  and  then  constitatai  the  dtriveHed  skin 
which  is  seen  in  all  quills,  and  commonly  known  as  the  pith. 

Onee  or  twice  in  the  course  of  the  year  the  whole  plumage  of  llie  bird  is  renewed. 
In  many  oases  the  new  clothing  is  very  different  from  Ihafc  which  it  replaces,  and  in 
birds  inhabiting  temperate  and  cold  climates  we  con  frcqnsBl^  distinguish  a  summer 
■ad  winter  dress.  This  circumstance  has  given  rise  to  ti»  fbrmation  of  a  considerable 
Jinmher  of  ficdae  species,  as  the  appearance  of  the  birds  in  these  different  states  is  often 
very  duwioiilar ;  and  it  is  only  by  an  accurate  study  of  the  living  animals,  which  is  of 
oovDse  almost  impossible  with  many  exotic  birds,  that  such  mistakes  as  these  can  be  pre- 
vented or  rectified.  Another  fertile  source  of  similar  errors  is  to  be  found  in  the  difference 
whidi  Tory  commonly  exists  between  the  two  sexes,  a  difference  which  is  often  so 
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g;reat  that  without  pnitLoular  iufonaatiioii  derived  from  the  observatioii  of  the  birds  in 
their  native  haunts,  it  would  be  impossible  to  refer  the  malefl  and  fcmaloa  to  thek 
proper  partners ;  and  tlio  difficulty  is  atiU  further  mGf^mud  by  the  fact,  tliat  the 
young  of  all  birds  in  their  first  plumage  differ  more  or  less  from  their  parentSj  and 
frequently  only  aeqaire  their  mature  dress  after  the  lapao  of  thrive  or  four  years ; 
the  plumage  ^ndergoiug  a  certain  cbimge  at  eacb  moult.  These  circumatances 
undoubtedly  throw  great  difficulties  in  the  way  of  the  student  of  Ornithology,  and 
it  is  perhaps  not  much  to  be  wondered  at  if  we  have  sometimea  half-a-dozen  different 
names  for  different  statoa  of  the  same  species ;  but  it  must  also  he  eonfessed,  that  in 
thk,  as  in  other  departmeats  of  Natural  History,  the  desire  to  describe  new  species 
iias  often  led  to  rm  unjustifiable  multiplication  of  errors  of  this  description. 

In  a  zoological  point  of  riow  the  greatest  importance  attaches  to  the  featberg  of  liie 
wings  and  tail,  to  which  different  names  have  been  giyen.  The  quilla  arc  inserted 
into  all  the  bones  of  tho  wing,  but  the  longest  are  those  attached  to  the  bones  of  tlie 
haadj  and  to  these  the  name  of  pnmarm  is  given*    The  feathers  fiupported  by  tke 

fore- arm  are  denominated 
aeeofidaritSj  and  those  attached 
to  the  humerus  tutiaH^i, 
The  thumb  also  bears  a  few 
quills,  which  form  what  is 
called  the  ahiU  or  bastard 
wing.  These,  and  eomo  other 
feathers  to  which  particular 
names  have  been  giveHi  ore 
shown  in  the  annexed  cut 
(Fig.  107).  The  base  of  the 
quills  is  coTered  by  a  aeries 
of  large  feathers  called  the 
wmff  (averts,  whicli  are  alfio 
distinguished  into  prmart^ 
and  secondat-f/.  The  feathen 
of  the  tail  ore  furnished  with 
numerous  musclea,  by  which 
they  can  he  spread  out  and 
folded  up  like  a  fan*  Their 
ban^s  are  also  covei^d  both 
above  and  beneath  by  smaller 
feathers,  which  are  ealled  the 
tail  0m?ert9. 

It  is  impofisible  to  con- 
ceive any  covering  morebeau^ 
tifully  adapted  to  the  peouMar 
wants  of  theae  creatures  than 
that  with  which  they  me  en- 
dowed by  nature*     All  the 
g.  107.  —A,  cftT  ooTerts ■  tt,  bastard  ^r in g ;  C D E,  wffl|r ooverta ;    feathers  being  directed  back- 
F,  primark* ;  G,  acRpukrs ;  H,  secondaries ;  L,  taU  esTtrte.        ^.^^ds,  the  mo0t  rapid^motion 
through  the  air  only  tends  to  press  them  more  closely  to  the  body,  and  the  warm  air, 
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cfjnfined  amongst  thti  iimcr  dowtiy  fi^br^^  iii  Ihui  tffticttiall7  j>rc?ctiteil  from  eaofiping* 
In  the  aqtiatio  birda  the  featbsri  aro  conatcmtly  lubricated  bj  on  oily  Eeci^tion,  which 
complfitoly  ^xclude^  the  water.  In  iht^  wlnga  thu  q^uill  feathers  exhihit  in  the  highest 
degr^o  a  tmlon  <}f  the  two  qualities  q£  lightncaa  and  stroDgth^  whEst  by  their  amngc* 
ment  they  can  bo  folded  together  into  a  very  amall  compaia. 

The  featheri  usually  oorer  the  whole  lurfaoe  of  the  bird  with  the  exception  of  thc^ 
mandibles  and  feet,  and  even  the  latter  axe  aomctimea  cloLhod  with  feathers,  but  in 
casea  di£Perent  pordona  of  the  surface  are  naked,  and  ooTered  only  with  a  soft 

skin,  These  naked  portions  are  uaufllly 
ceufined  to  the  head,  where  the  skin  often 
forms  remarkable  folds  or  wattles ;  but  in 
some  cftfloa,  aa  the  YultureSj  the  whole  neck 
13  bare  of  feathera,  * 

The  mandibles  are  always  sheathed  in 
a  homy  case,  usually  af  a  more  or  has 
conical  form,  on  the  aides  of  which  the 
nostrils  are  commonly  actn.  In  most  birds 
the  edgos  of  thig  homy  sheath  arc  sharp 
and  emooth,  biit  in  gome  they  are  mom 
or  less  di^nticulated  along  the  margius; 
llie  upper  mandible  is  frequently  Hooked 
at  the  eitfemity,  as  in  the  predaecoua  birds  (Fig.  108),  where  it  serves  for  tearing  the 
prey,  or  in  the  Parrots,  whieh 
employ  their  beaks  in  climbing. 
The  beak  is  sometimea  of  enor- 
mous size,  as  in  the  Toucans  and 
Hombills  (Figs.  109  and  110) ; 
but  in  these  it  is  of  a  light 
■pcngy  te:rture,  so  that  the  birds 
exhibit  far  more  actiTity  than 

might  h©  oxpeetod  &om  the  dis-  „,    ,^    „    ,    ,„ 

^         ^'       / ,    ,,     ^  -    .    ,  .„  Fig.  Itm.— Beak  of  ToucaD. 

proportionate  bulk  o  f  their  bills  - 

In  the  Ducks  the  bill  ia  more  or  leas  flattened,  and  its  textnre  is  much  softer  than  in 

other  birds ;  it  ia  famished  with 
numerous  nerves,  and  thus  servos 
as  an  organ  of  touch.  In  other 
hi«kj  the  simply  conical  form  pre* 
dominates,  although  the  biU  ex- 
hibita*an  almost  infinite  number  of 
partioular  modiflcationa,  to  suit 
the  exigencies  of  different  birds. 
At  the  base  of  tho  biH  there  is  id 
many  birds  a  circle  of  naked  skin, 
which  is  called  the  esrc;  and  in 
others,  which  capture  insects  on 
^h©  wing,  the  hinder  portion  of  the 
gape  IB.  bordered  by  long  bristles 

(Fig.  Ill),  which  are  of  great  servico  in  preventing  the  escape  of  their  insect  prey. 


Fig.  110,— Beak  of  HgrJibill. 
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The  characters  afforded  by  the  form  of  tite  bill  are  of  greaft  impMrtaoc*  m 
classification ;  and  those  deriyed  from  the  stmdnm  ef  tin*  ImI 
and  the  arrangement  of  their  scaly  covering  aie  perbapi  mpmSkf 
rahiable.  In  most  birds  the  toes  are  four  in  nunber ;  md  m 
the  majority  of  these,  three  of  the  toes  are  directed  fdiMttmkf 
whilst  the  fourth  or  great  toe  is  tamed  backwards  (Vig^  112). 
In  some  birds  the  posterior  toe  is  wanting  (Fig.  113)  ;  and  ia 
the  Ostriches  one  of  the  others  is  also  defieient,  send  the  feat 
consists  only  of  two  toes.     In  the  Parrots,  again,  the  outer  toe 

is  also  turned  backwards  (Fig.  114),  and  the  foot  is  diyided  into  two  paizs  of  tMS,  an 

arrangement  which  enables  these  birds  to  climb  with 

great  facility,  their  feet  being  applicable  to  many  of 

the  purposes  of  hands.     In  the  Cuckoo  and  aane- 

other  birds  the  outer  toe  is  capable  of  being  dwictad 


Fig. 111. 
Head  of  Goatsucker. 
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eitlMtlMLwHidu  oac  forwards  at  the  pleasure 
thft  vhole  of  tikA  toes  are  tuned 
fwwds.  The  water  birds  have 
the  toM  more  or  less  united  by  a 
web,  which  is  usually  confined  to 
the  three  anterior  toes,  but  in  some 
q>eeies  also  extends  along  the  side  of 
the  foot  to  the  great  toe  (Fig.  115). 
,  The  feet  and  tarsi  are  generally  bare 
of  feathers,  and  covered  with  a  homy 
skin,  which  is  sometimes  simply 
granular,  but  nsually  more  or  less 


Fit.  Ua^Faefe  of  Om  BettaML 
of  the  ammal ;  and  in  some  of  the  SwuBows 


Fiff.  115 — Foot  of  the  Gannet 


»Farrot. 

distinctly  diinded  into  homy 
plates,  the  form  tmik  Mmige- 
ment  of  which  sAai  "Mry 
important  charaiiMi  te  He 
classification  of  t&M*  MteiliL 
The  toes  are  alwvBpslMnuQMMi 
by  claws,  which  fmf  gmatfji 
in  their  form  according  to  the 
habits  of  the  animals.  In  the 
predaooous  birds  they  aro  very! 
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long,  strongy^eurred  andjacnte,  eoxurtrtotiiig  the  forondaUe 
creatures  sei^e  Hkmr  pr^;  tbe 
harmless  p^^rchicg  birJa  hum; 
long"  filendet  clawa;  xnd  the 
scmtcMng  btrd^,  auck  as  the 
common  fowl  and  its  allit*,  are 
fhrnislied  with  stout  Qaik.  Tbc 
latter  ore  al»a£r«^tteatly  armf^ 
with  an  accessory  claw,  at- 
tached to  the  back  of  the  ttumm 
edbove  the  great  toe  (Fif.  11  ti). 


witii  HF^k  tfenae 


-  Kf 


fly.  It7w-^)l«Brttire  appantna 
ofoQOUDoaFowL  e,0Mophaga8; 
/ierep;  m,  Teatrieains  Rnecratn- 
zkfeiw;  f,  gkmaxd;  ji,p«aeraw;. 
<i,  dnodennm ;  eot  cowa ;  ^  large 
itttcKtfm  f  tft  ureter  |  o,  ovidnoc  j 
al,eloaea;.«,  email  mteetine;  f, 
liTer ;  v/,  gall  bladder;  e,  gall  duct. 


Fit,  116.— Foot  of  the  Fowl. 
In  the  atmcturo  of  the  dfgi'StiTe  orgfmB, 
birds  exhibit  a  ^mt  tmifurmity.  The 
o?eophag:ufl.  which  i^  often  very  musctdar, 
is  tiaudly  dilated  mto  a  largo  ^ae,  eallod 
the  crop,  at  ita  astranoe  into  the  hreaat ; 
thi^  k  i^ndaiytly  eup^d  with  glanda, 
and  acts  aa  a  sort  of  ftrit  atonach,  m 
which  the  fuod  receivci  a  certain  amount 
of  prifunati^])!!  hefore  hm^^  Euhmitted  to 
the  aofim  of  the  proper  dipojrtive  orgaus. 
A  Htth  he  low  the  crop  the  TmrHrw  o\^o- 
phogiia  IB  again  slightly  dilated,  form  in  g 
what  iji  caUe*]  ih^tf^nin'cukta  sHtemiurinfu^f 
the  walU  of  which  urattiick,  aiid  contain  a  greiit  nuin- 
hcr  of  glands^  which  ecoK^'  tlie  gas^itr  jvice-  Below 
thk  the  inti^tiniil  canal  is  calorgid  iota  a^ird  stomach, 
the  §fkzftrdf  in  which  the  process  of  ^gestion  i^  earri^ 
i^irthcr.  In  the  graiUTorouR  birdf  the  wtdlf  of  thia 
oavity  are  veiy  thick  and  muBCular^  and  clothed  inter- 
nally with  a  strong  homy  epithelium^  aerriug  for  tin) 
trituration  of  the  food ;  but  in  the  prcdaceous  apc^ciea 
the  ipzzard  is  thin  and  nicriibranoua-  The  intestine  is 
Iher  ahort,  hut  usnally  cihihite  ftercml  con  volutions ; 
the  largo  intcstmc  i^  always  ftimiahcd  with  two  t^occa. 
The  large  intestine  opens  by  a  semicircular  orifice  into 
the  cloaca,  which  also  recefvcs  the  orifices  of  the  urinary 
and  generative  organs.  The  liver  is  of  large  size,  and 
usually  furnished  with  a  gall-bladder.  The  pancreas  is 
lodged  in  a  sort  of  loop  formed  by  the  small  intestine 
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immediat4^1y  after  quittmg  the  giz^sord*  Tker©  are  also  large  salivaiy  gljuidi  in  tne 
neighbourhood  of  the  mouth,  which  pour  their  secretion  into  that  cayity- 

The  orgona  of  circulfttioti  and  respiration  in  hirda  present  a  marked  advance  upau 
those  of  iU?ptile8-  They  are  not,  however,  separated  from  the  abdominal  cavity  hj  a 
diaphrftgm.  The  heart  consiita  of  four  distinctlj  aepaiated  cavitiea— two  auricles,  and 
two  ventricles — so  that  the  venoua  and  arterial  hlood  can  never  mix  in  lliat  organ,  and 
the  whole  of  the  blood  returned  from  the  di&rent  parta  of  the  body  passes  through  tiie 
lungs  before  being  again  drivien  into  the  ajatcmio  arteries.  The  blood  iB  received 
from  the  veina  of  the  body  in  the  right  auricle,  from  which  it  passes  through  a  valvular 
opening  into  the  right  veutriclej  and  ia  thence  driven  into  the  lungs.  Prom  theB« 
organs  it  returns  through  the  pulmonary  veina  into  the  left  siiriclej  and  passes  thence 
into  the  ventricle  of  the  same  side,  by  the  contraction  of  which  it  is  driven  into  the 
aorta.  This  soon  divides  into  two  branches,  which  by  their  further  suhdiviMon  giw 
ri^c  to  the  arteries  of  the  body, 

The  lungs  are  of  considerable  aiae,  and  adhere  to  the  rlba  and  inferior  spinous 
procesBea  of  the  vertebral  column.  They  arc  red  spongy  organs,  and  tjjthibit  several 
openings  (usually  four  pairs,  Fig*  118)  on  their  surface,  which  lead  into  large  air-socSj 


Fig- 1  IB*— Lung*  of  tbe  Apteryi» 
It  trach«a  *,  F,  pulmoDsry  reBaels ;  pt  liiap ; 
B,  biotichial  orificei  ;    b  \  bj-oncblul  tub* 
cpened. 


Fig.  llO.^Lun^  and  air-Ba«  of  the 
OHtrich, 
ttt  heart ;  h,  etomKcb ;  t  c^  ittteitincfl ; 
rf,  trscheft;  e,  lungij  ///,  air-sats, 
witb  the  jipf?rtiu-ea  cbrouih  wbicJiL  t&ey 
communicate  with  the  lungs. 


hollowed  out  in  the  cellular  tisauc  of  the  body  (Fig.  119).  Theso  air-saca  are  m  (xm- 
munication  with  the  ceUs.  in  the  interior  of  the  bones,  which  thus  receive  a  constant 
supply  of  air*  The  air  thua  penetrates  to  all  parts  of  the  body,  so  that  respiration  goes 
on  with  greater  activity  in  birds  than  in  any  other  Vertebrata,  for  a  portion  of  the 
blood  ifi  constantly  in  contact  with  air  when  passing  through  the  capillaries  of  the  body 
aB  well  as  through  those  of  the  lungs.   The  conseqaenco  of  this  is  that  the  blood  attains  a 
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higher  temperature  than  eyen  in  the  Mammalia ;  and  as  the  clothing  of  hirds  is  of  a 
nature  to  preyent  the  dispersion  of  this  heat,  the  temperature  of  their  bodies  is  con- 
stantly yery  high. 

The  trachea  opens  into  the  oosophagus  by  a  longitudinal  slit  a  little  behind  the  root 
of  the  tongue.  It  runs  down  the  neck  in  the  form  of  a  single  tube,  usually  composed 
of  complete  cartilaginous  rings ;  and  in  some  birds  which  have  a  loud  cry,  such  as  the 
wild  Swan,  it  is  conyoluted,  and  receiyed  into  a  cayity  of  the  front  of  the  sternum. 
In  general,  howeyer,  it  runs  straight  to  the  lungs,  before  entering  which  it  diyides  into 
two  branches.  At  this  point  there  is  usually  a  second  larynx,  furnished  with  an 
apparatus  of  muscles,  which  is  the  principal  agent  in  the  production  of  the  weU-known 
sounds  emitted  by  many  birds.* 

The  kidneys,  which  are  frequently  united,  are  situated  in  the  posterior  portion  of 
the  abdominal  cayity  close  to  the  sacrum;  their  secretion  is  discharged  directly 
through  the  ureters  into  the  cloaca.  In  addition  to  the  kidneys,  there  is  another 
secretory  organ  situated  on  the  surface  of  the  tail;  it  produces  a  fatty  secretion, 
which  communicates  a  certain  amount  of  greasiness  to  the  feathers;  and  this  is 
so  great  in  the  aquatic  birds  that  their  feathers  are  neyer  wetted  by  immersion  in 
water. 

In  the  deyelopment  of  the  neryous  system,  also,  birds  exhibit  a  considerable 
superiority  oyer  the  reptiles.    The  brain  is  larger  in  proportion  to  the  spinal  marrow, 
and  the  hemispheres  of  the  cerebrum  or  true  brain  are  especially 
deyeloped  (Fig.  120).    The  cerebral  hemispheres  are  smooth,  and 
quite  destitute  of  the  conyolutions  which  are  generally  obseryable 

on  the  surface  of  these  parts 
in  the  Mammalia;  and  the 
great  commissure  which 
unites  the  hemispheres  in  the 
latter,  known  as  the  corpus 
eaUosuntf  is  also  wanting. 
The  cerebellum  is  *  much 
larger  than  in  the  Reptiles, 
and  distinctly  grooyed  trans- 

yersely;   it  consists  almost 

(1).  Vrem.  abore— a,  cerebral  lobes ;  6,  cerebellum ;  «,  bill ;  z,     „„x- ^i„  ^r  xi,^  ^a^f^i  tv/^* 

eywl^   («).  Ftwn  bAlnd-a,  cerebral  lobes;   6,  cirebeUum;     entirely  of  the  central  por- 


120.— Brain  of  the  Sparrow. 


e,aptie  lobes  ;d,  medulla  oblongata.   ,  , 

mu  lobes ;  e,  optic  lobes;  1,  2,  3,  4,  5,  6,  six  pairs  of  cerebral 


,  (?)• 


From  beneath— a,  cere-    tion ;  the  hemispheres  of  the 

I        stir     AA^wa     M#    mawaKwoI  '  ^ 

cerebellum,  which  in  the 
Mammalia  are  always  of  con- 
siderable size,  and  often  form  the  greater  part  of  that  organ,  being  here  usually 
reduced  to  a  comparatiyely  rudimentary  condition.  The  main  stem  of  the  sympathic 
nerye,  as  already  stated,  passes  up  to  ike  brain  through  the  lateral  apertures  of  the 
cervical  yertebrsB. 

The  organs  of  the  senses  are  also  usually  present  in  a  tolerably  high  state  of 
deyelopment.  The  sense  of  smell,  howeyer,  is  but  imperfect,  the  nasal  cayity  exhibits 
bat  few  conyolutionB,  and  in  some  birds  the  external  nasal  apertures  are  either  entirely 
wanting  or  reduced  to  a  yery  small  size.  These  orifices  are  generally  placed  on  the 
sides  of  the  bill,  or  quite  at  its  base,  where  they  are  frequently  surrounded  by  a  naked 

*  TlM  mechanism  of  the  vocal  organs  in  birds  has  already  been  described  in  the  Treatise  on 
VhpkHogj.    See  Organic  Nature,  Vol.  I.,  page  143. 
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akin ;  But  in  the  wingless  Apteryx  of  New  Zealand  tie  nostrils  are  situated  at  tike 
extremity  of  tlie  long  bill. 

The  eyes  of  most  birds  are  of  large  size,  and  the  sense  of  sight  appears  to  be 

possessed  by  these  animals  in  a  state  of  great  perfection. 

^BML       j^^'^^      '^^^  ^^^^  ^^^  neyer  concealed  beneath  the  skin,  m  in  somB 

^^^^^^k  ^SK/%t     Reptiles ;  they  possess  but  little  power  of  motion,  and^  in 

^^HH^  ^HHp#    some  eases,  are  immoTeably  fixed  in  the  orbits.     They' are 

jj^^     ^SSSr      ^^irnis^ed  with  two  moveable  eyelids,  and  with  a  niefi- 

,jx  ,21  tating  membrane.    The  structure  of  the  eye  itself  (Kg. 

„.     _      _       .  ,    «   ,       121)  is  remarkable:  the  eyeball  is  very  large,  but  at  iki 

Fig.  121.— Eye  of  the  Owl.  ,     .  ^.        .^\  ^   •*  ^     i         i.    ^ 

(1)  seen  from  the  side ;   (2)    interior  portion  it  is  narrowed  into  a  sort  of  neck,  me 

from  the  front.  front  of  which  supports  the  convex  cornea.     In  this  nar- 

a.   come^^^ft^^^U^roUca;  c,    rowed  portion  of  the  eyeball  there  ia  a  ring  of  smaU  bonj 

pieces  imbedded  in  the  sclerotic  coat. 

The  auditory  apparatus  is  also  well  developed,  and  always  (^ens  externally  on  llie 
sides  of  the  head ;  but  there  is  no  external  ear,  the  plaee  of  this  organ  being  ustnUy 
taken  by  a  circle  of  feathers  placed  round  the  opening.  The  tympanic  membrase  is 
placed  at  the  bottom  of  a  very  short  and  broad  auditory  canal ;  attached  to  its  zmieT 
surface  there  is  a  single  long  ossicle.  The  tympanic  cavity  is  of  large  sice,  and 
communicates  with  numerous  cells-  in  the  bones  of  the  ^niHt,  and  aba  by  a  shwt 
Eustachian  tube  with  the  mouli.  The  labyrinth  consists-  of  a  small  vestibule  and  cochlea, 
accompanied  by  three  semicircular  canals. 

The  sense  of  taste,  like  that  of  smell,  appears  to  be  ezereised  very  impecfectly  by 
most  birds.  In  a  few,  such  as  the  Parrots,  the  tongue  is  soft  and  fleshy  ;  but  in  the 
majority  it  is  covered  by  a  homy  coat,  and  appears  to  be  reduced  to  the  nf»ditiflW  of  a 
mere  accessory  in  the  division  of  the  food. 

In  their  reproduction  Birds  are  strictly  oviparonB,  and.  even  the  gJiOTiomc—  of 
ovo-viviparous  propagation  does  not  occur  amongit  that.  The  eggs  are  aiivays 
inclosed  in  a  hard  sheU,  consisting  of  calcareous  matter ;  and,  unlike  tii6  ■r'— *^  of 
the  preceding  classes.  Birds,  instead  of  abandoning  the  hatching  of  their  eggs.  amcP  the 
development  of  their  offspring  to  chance,  almost  invariably  devote  their  whole 
attention,  during  the  breeding  season,  to  this  important  object,  sitting  constantly  upon 
the  eggs  to  communicate  to  them  the  degree  of  warmth  necessary  for  the  evolution  of 
the  embryo,  and  attending  to  the  wants  of  their  newiy-hatehed  young,  until  the  lattar 
are  in  a  condition  to  shift  for  themselves. 

Most  birds  live  in  pairs  during  the  breeding  season,  which  usually  occurs  fsAf 
once  in  the  year ;  and  both  sexes  generally  take  an  equal  part  in  the  care  of  the 
young.  They  usually  form  a  nest  of  some  description  for  the  reception  of  the  eggs; 
this  is  composed  of  the  most  different  materials,  such  as  sticks,  moss,  wool,  vegetable 
fibres,  &c.,  and  comparatively  few  are  contented  with  a  hole  scratched  in  the  ground 
f)r  the  performance  of  the  work  of  incubation:  in  fact,  in  many  instances,  tfie 
work  of  these  little  architects  must  excite  the  admiration  of  every  observer.  The 
nests  of  diflferent  individuals  of  the  same  species  are  generally  not  only  of  the 
same  form,  but  even  composed  nearly  of  the  same  materials ;  so  that  an  observer, 
accustomed  to  the  inspection  of  birds'  nests,  can  generalfy  tell  at  a  glance  tha 
species  to  which  a  nest  belongs.  The  number  of  eggs  laid  is  also  very  uniform  in 
each  species. 

In  the  structure  and  development  of  the  egg-,  we  find  a  great  uniformity  throrrghont 
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tfaia  dara ;  and,  as  the  phanomena  in  qnestion  haye  already  been  described  in  the  article 
on  Physiology  (QnoAinc  Nature,  Tol.  I.,  p.  82),  it  will  be  unnecessary  to  devote  any 
•pace  to  them  In  this  pkice.  We  may,  hoirerer,  remark  that  the  dcrxilopmcnt  of  the 
•vbryo  takes  plaoo  here  in  precisely  the  same  manner  as  in  the  Keptiles.  Notwith- 
standing thia  general  uniformity  in  the  processes  of  reproduction,  there  is  a  remnrkablo 
diffisreiiee  ha  tibie  eondition  of  the  young  birds  at  the  moment  of  hatching,  and  this  has 
giTen  rise  to  the  diyision  of  the  class  into  two  great  sections.  In  some,  which  usually 
mide  upon  the  ground,  where  they  form  their  nests  and  hatch  their  young,  the  latter 
are  able  to  run  about  from  the  moment  of  their  breaking  the  egg-shell,  and  the  only 
care  of  the  parents  is  devoted  to  protecting  their  offspring  from  danger,  and  leading 
tiheai  i»to  those  places  where  they  arc  likely  to  meet  witli  food.  The  others,  which, 
ia  fiwt,  oonstitutc  the  majority  of  the  class,  pass  more  of  their  time  in  the  air,  and 
gmerally  repose  upon  the  trees,  or  in  other  elevated  situations,  where  they  also  build 
ttflir  nests ;  and  the  young  hirda  for  some  time  after  they  are  hatched  remain  in  the 
wMt  in  a  comparatively  helpless  state,  their  parents  bringing  them  food,  and  attending 
ipOB  tbam  most  assidaously  until  their  feathers  arc  sufficiently  grown  to  enable  them 
Is  support  themselves  upon  the  wing. 

Another  remarkable  phenomenon  presented  by  this  interesting  class  of  animals,  is 
As  inatiiiot  w^ich  prompts  many  of  thom  to  change  the  place  of  their  abode,  in 
accordance  with  the  season  of  the  year.  In  some  cases  these  migrations  are  of  com- 
paratively small  extent,  the  birds  moving  only  from  one  part  of  a  country  to  the  other, 
finqricutly  for  the  sake  of  a  supply  of  fbod  ;  but  many  species,  which  are  commonly 
knofm  as  birds  of  passage,  perform  long  journeys  twice  in  the  year,  visiting  temperate, 
oretoi  cold,  dimates  during  the  simimer,  and  quitting  these  at  the  approach  of  winter 
iv  legions  which  enjoy  a  more  genial  temperature  during  this  period  of  the  year. 
flie  Swallows,  and  many  others  of  our  small  birds,  are  well-known  examples  of  birds 
winch  visit  the  temperate  regions  of  Europe,  and  remain  in  these  countries  to  breed 
dacing  the  summer ;  and  a  considerable  number  of  other  species,  including  several  of 
ear  aq[iudao  birds,  arrive  in  the  temperate  regions  of  Europe  at  the  approach  of  winter, 
tksir  sommflr  residence  andbi*eeding  places  being  situated  far  to  tho  north.  The 
wiitstt  quarters  of  our  summer  visitants  appear  to  be  principally  the  coasts  of  the 
Medtterranean,  and  especially  the  northern  parts  of  Africa.  In  their  long  journeys  to 
isaeh  these  conntries,  they  are  of  course  compelled  to  pass  over  a  considerable  expanse 
wt  sea ;  and  before  venturing  upon  this  arduous  portion  of  their  voyage,  they  are 
fttqnently  found  collected  in  vast  flocks  •apon  promontories  which  project  towards  the 
|lace  of  their  destination.  On  their  arrival  on  tho  opposite  shore,  many  species  are  so 
sadmuted  by  their  exertions  that  they  may  be  taken  by  the  hand. 

Mwiaions. — We  have  already  observed  that  the  class  of  Birds  falls  into  two  great 
aataral  seetions,  in  one  of  which  the  young  are  produced  in  such  a  condition  that  they 
are  cafaUe  of  moving  about  immediately  on  their  quitting  the  egg ;  whilst,  in  the 
atiiar  aeriasy  tftaiyenag  remain  in  the  neat  until  they  are  completely  fledged,  and  are 
sallied  wit2i  food  by  their  parents  until  that  time.  The  general  habits  of  the  adult 
aaiaiak  bm  equidly  characteriatic  of  these  two  sections :  the  birds  belonging  to  the 
letter  are  generally  distinguished  by  tiieir  great  power  of  wing,  which  fits  them 
oipaaiaUy  for  ait  aerial  residence,,  whilst  their  feet  are  more  particularly  adapted  for 
perching ;  those  of  l3ie  formmr  series,  on  the  contrary,  are  distinguished  by  their 
stronger  feet,  whioL  adapt  them  more  especially  for  walking  upon  the  ground,  and 
their  wings  are  frequently  weaker  than  in  the  opposite  section,  although  many  of  the    i 
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species  possess  great  power  of  flight.    The  names  of  Autophaffi  and  In$es9ore9  have 
been  proposed  for  these  two  sections,  each  of  which  includes  several  orders.* 

The  first  section,  that  of  the  Autophagi,  in  which  the  young  birds  are  capable  of 
feeding  themselves  from  the  moment  of  leaving  the  egg,  includes  four  orders ;  namely^ 
the  Naiaioresy  or  Swimmers,  in  which  the  legs  are  usually  short,  and  the  toes  always 
furnished  with  a  membrane ;  the  GrcUlatoreSy  or  Wading  Birds,  which  have  the  legs  elon- 
gated, with  the  extremity  of  the  tibiae  usually  naked,  and  the  toes  free ;  the  Cktrtoreif 
or  Runners,  with  rudimentary  wings,  and  powerful  cursorial  legs ;  and  the  Ratoreiy  or 
Gallinaceous  Birds,  with  short  legs,  divided  toes,  adapted  either  for  vralking  or 
perching,  and  well-developed  wings. 

The  Inscssorial  section  also  includes  four  orders,  of  which  the  first,  indudiDg 
the  Pigeons,  or  Columba,  is  distinguished  by  the  presence  of  a  cartilaginoni 
scale  at  the  base  of  the  beak,  covering  the  nasal  cavities,  and  exhibits  consider- 
able analogy  with  the  Gallinaceous  birds,  especially  in  the  structure  of  the  feet 
Of  the  three  other  orders,  the  Seansores,  or  Climbing  Birds,  are  characterized  by  .the 
structure  of  their  feet,  two  of  the  toes  being  directed  forwards,  and  two  backwards ; 
the  Passeresy  or  Perchers,  by  their  usually  straight  bills,  and  comparatiyely  dender 
feet,  of  which  three  of  the  toes  are  turned  forwards,  and  one  backwards ;  and  the 
Raptoresy  or  Predaceous  Birds,  by  their  powerful  hooked  beaks,  and  strong  talons  anaed 
with  formidable  claws. 

Order  I.— Natatores. 

General  Ghavaciera. — The  most  striking  character  of  the  Natatorei,  or  Swim- 
ming Birds,  is  derived  from  the  structure  of  the  feet,  which  are  always  palmate,  oc 
furnished  with  webs  between  the  toes.  There  are  always  three  toes  directed  forwardi) 
and  these  are  usually  united  by  a  membrane  to  their  extremities ;  but  in  some  casei 
the  membrane  is  deeply  cleft,  and  the  toes  are  occasionally  quite  free,  and  furnished 
with  a  distinct  web  on  each  side.  The  fourth  toe  is  generally  but  little  developedy- 
and  often  entirely  wanting ;  when  present  it  is  usually  directed  backwards,  and  the  mem^ 
brane  is  sometimes  continued  to  it  along  the  side  of  the  foot  (Fig.  115).  These  webbed 
feet  are  the  principal  agents  by  which  these  birds  propel  themselves  through  the  waieri' 
upon  the  surface  of  which  most  of  them  pass  a  great  portion  of  their  time ;  and. by 
the  same  means  many  species  diye  to  a  considerable  distance  below  the  surfiuje  ia 
search  of  their  food,  which  consists  almost  entirely  of  Fish,  MoUusca,  and  other  small 
aquatic  animals.  The  feet  are  generally  placed  very  far  back,  a  position  which  ii- 
exceedingly  favourable  to  their  action  in  swimming  and  diving,  but  which  renders  tilt, 
terrestrial  progression  of  the  Natatorial  birds  anything  but  elegant  In  some  instaneeC 
the  feet  arc  situated  quite  at  the  hinder  extremity  of  the  body,  which  then 
upright  position  when  on  land. 

The  body  is  generally  stout  and  heavy,  and  coyered  with  a  yery  thick, 
downy  plumage,  which  the  bird  keeps  constantly  anointed  with  the  greasy  seeretioiL  of 
the  caudal  gland,  so  that  it  is  completely  waterproof.  The  wings  exhibit  a  yery  gMf* 
variety  in  their  development.  In  the  Penguins  they  are  reduced  to  a  rudimenttt^] 
condition,  destitute  of  quills,  and  covered  with  a  scaly  skin,  forming  flat,  fln-lflsir 
organs ;  whilst  in  some  other  species  the  wings  are  of  vast  size  and  power,  and  lbs- 
birds  pass  nearly  their  whole  lives  in  the'  air.  Between  these  two  extremes  we  meel- 
with  every  intermediate  degree  of  development.   Those  species  which  are  endowed  wlA.' 

*  These  statements  applv  only  to  the  majority  of  the  birds  in  each  section,  as  sereral  of  fht 
AutopJiagi  feed  their  young  for  a  considerable  time. 
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the  greatest  power  of  flight  are  usually  incapable  of  diving,  although  they  frequently 
take  their  prey  by  plunging  suddenly  into  the  water  when  on  the  wing. 

The  form  of  the  bill  is  also  very  yariable, — in  some  it  is  broad  and  flat,  in  others 
deep  and  compressed,  and  in  others  long  and  slender.  The  mandibles  are  sometimes 
thaxp  and  smooth,  sometimes  furnished  with  denticulations  or  lamcllee  at  the  margins. 
The  texture  of  the  bill  also  varies ;  but  these  differences  will  bo  referred  to  in  charac- 
terizing the  families. 

Most  of  these  birds  live  in  societies,  which  are  often  excessively  numerous,  in- 
habiting high  northern  and  southern  latitudes.  Many  of  them  prefer  rocky  coasts,  in 
the  clefts  and  comers  of  which  they  lay  their  eggs,  often  on  the  bare  rock,  but  generally 
selecting  the  most  inaccessible  situations.  The  nest  is  always  of  a  very  rude  descrip- 
tion ;  but  some  species  have  the  instinct  to  attach  their  nests  to  aquatic  plants  in  such 
ft  maimer  that,  although  it  is  securely  anchored  to  one  spot,  it  is  capable  of  rising  or 
iSdling,  in  accordance  with  any  change  that  may  take  place  in  the  level  of  the  water. 

IMwlsloiUh— The  Natatorial  birds  are  divided  into  six  families.  The  Akiday  or 
Auks,  forming  the  first  of  these,  have  the  feet  placed  very  far  back,  close  to  the  hinder 
eoctremity  of  thebody;  the  toes  always  united  by  a  membrane,  and  the  hinder  toe 
either  rudimentary  or  entirely  wanting.  The  Alcidee  do  not  support  themselves  when 
on  land  merely  upon  the  toes,  as  is  the  case  with  most  other  birds,  but  upon  the  whole 
lower  surface  of  the  tarsus,  which  is  usually  furnished  with  a  sort  of  sole  to  adapt  it 
for  this  purpose.  The  wings  arc  very  small,  sometimes  rudimentary  and  covered  only 
with  a  scaly  slrin,  sometimes  covered  with  feathers  and  furnished  with  quills,  so  that 
the  birds  are  capable  of  rising  into  the  air,  although  their  flight  is  by  no  means  power- 

fcd.    The  beak  is  compressed  and  short,  sometimes  hooked  at  the  tip ;  and  the  plumage 

is  exceedingly  thick  and  close. 

In  the  species  with  rudimentary,  fin-like  wings,  the  scales  with  which  the  skin  of 

those  organs  is  covered,  are  really  rudimentary  feathers.      These  birds,  which  are  well 

known  to  voyagers  under  the  name  of  Penguins,  form,  with  some  authors,  a  distinct 

&mily,  to  which  the  name  of  Spheniscida  has  been  given.    They  are  foimd  in  vast 

quantities  in  the  Antarctic  seas,  where  they  pass  the  greater  portion  of  their  time  in 

tiie  water,  and  appear  rarely  to  stay  any  time  on  land,  except  during  the  breeding  season. 

In  the  water  they  are  exceedingly  active,  swimming 

and  diving  with  Ihe  greatest  facility ;  and  making  \ise 

of  their  little  naked  wings  as  fins  when  engaged  in 

the  latter  operation.    So  completely  is  the  water  the 

natural  home  of  the  Penguins,  that  Mr.  Darwin,  in 

speaking  of  a  species  called  the  Jackass  Penguin 

{Eudyptea  demersa),  says,— ^*  When  at  sea,  and  fish- 
ing, it  comes  to  the  surface,  for  the  purpose  of 

breathing,  with  such  a  spring,  and  dives  again  so 

instantaneously,  that  I  defy  anyone  at  first  sight  to 

be  sure  that  it  is  not  a  fish  leaping  for  sport.''    On 

diore,  from  the  extremely  backward  position  of  their 

feet,  the  Penguiiyi  are  only  able  to  stand  in  a  very 

upright  attitude  (Fig.  122) ;  and  in  this  position  they 

taay  be  seen  in  countless  multitudes  arranged  in  ,  ^        ^      , 

regidar  rank,  along  the  barren  shores  which  they     '"•  l"-^"*"^  {AptmodgU.). 

frequent     When  in  motion  on  land,  however,  they  employ  their  wings  in  place 
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of  an  anterior  pair  of  legs ;    and   hj  thdr  asaistanoe  eaafarm  to  acattle   mkm^ 
80  rapidly  that,   accordr^g  to  Mr.  Darwin,  when  they  are  in  notion  amongat  Qm 
tusBOcks  of  grass,  they  might  readily  be  mifitaken  for  quadrupeds.    When  diotiuiied  in 
their  resting  places,  l^ese  birds  exhibit  a  bold  and  determined  demeanour,  fightuig 
bravely  with  their  beaks  in  their  endeayours  to  reach  the  sea ;  and  Sir  JTames  Ckttk 
Boss,  when  taking  possession  of  Victoria  land  in  the  name  of  Her  Majesty,  found  that 
the  Penguins,  the  only  inhabitants  of  that  inhospitable  region,  were  by  no  meam  dis- 
posed to  submit  quietly  to  their  inyaders,  but  attacked  and  pecked  at  tkem  yigorously 
as  they  were  ^^  wading"  through  their  ranks.    Their  numbers  were  so  great  in  Pot- 
session  Island  where  the  ceremony  of  taking  possession  was  gone  through,  that  Sir 
James  tells  us  that  the  Penguins  ^'  completely  and  densely  covered  the  wh(de  surfiwaci 
the  island,  even  to  the  summits  of  the  hills."    The  females  hatch  their  eggs  by  faoldiog 
them  between  the  thighs,  and  when  threatened  with  danger  move  away,  still  xetainbig 
the  eggs  in  this  position.      During  the  period  of  incubation,  the  male  fiahea  for  tie 
female ;  and  after  the  young  are  hatched,  both  parents  are  engaged  for  a  time  in  pro- 
curing them  food.     The  roosting-places  of  the  Penguins,  like  those  of  some  other  < 
marine  birds,  are  covered  witih  a  deep  bed  of  ezcrementitious  matter,  mixed  with  tibe  < 
bones  of  dead  birds  and  feathers,  which  has  been  gradually  accumulated  during  the 
long  series  of  ages  that  these  birds  have  been  in  imdisputed  possession  of  their  rooky 
shores.     This  substance  is  a  most  valuable  manure,  which,  under  the  name  of  j-ifgrrf, 
has  lately  been  much  imported  into  this  country.     The  largest  species  of  Pei^ioiii 
is  the  Sphmiscua  MageUanicusj  or  .Great  Magellanic  Penguin,  which  measures  about  two 
feet  in  length,  and  sometimes  weighs  between  thirty  and  forty  pounds. 

Of  the  Alcidas  in  which  the  wings  are  constructed  in  the  usual  manner,  sane 
have  these  organs  so  small  that  they  arc  as  useless  for  the  purpose  of  flight  m 
those  of  the  Penguins.  Of  these  the  Groat  Auk  {Aka  impennis),  which  has  occa- 
sionally, although  rarely,  been  taken  on  the  coasts  of  the  British  islands,  is  an  example. 
The  usual  length  of  this  bird  is  from  two  feet  to  two  feet  and  a-half.  It  has  occuned 
on  various  parts  of  the  British  coasts,  but  principally  about  the  northern  islands,  aai 
its  home  appears  to  be  in  the  seas  of  the  Arctic  regions.  Even  there,  however,  it 
appears  to  be  now  nearly  extinct.  In  the  water,  like  the  Penguins,  which  it  reaemUei 
in  the  shortness  of  its  wings,  the  Great  Auk  is  exceedingly  active ;  and  Mr.  Bullock, 
when  in  the  Oxkneys.  pursued  a  male  bird  "  for  several  hours,  in  a  six-oared  boa^ 
without  being  eUe  to  kill  him ;  for  though  he  frequently  got  near  him,  so  expert  wei 
the  bird  in  itsnataral  clement,  that  it  appeared  impossible  to  shoot  him.  The  rapidity 
with  which  he  pursued  his  course  under  watet  was  almost  incredible." — (M§nUi^) 
This  bird  was  afterwards  killed,  however,  and  is  now  in  the  British  Museum. 

Nearly  allied  to  the  preceding  species  is  the  common  Hazor  Bill  (Utamanw  tmrtk), 
which,  however,  posaesscs  wings  of  much  greater  proportionate  size,  the  leng:th  of  the 
bird  being  only  seventeen  or  eighteen  inches,  whilst  the  wing,  from  the  flexure  of  the 
wrist  to  the  t^  of  the  primaries,  is  from  seven  to  eight  inches,  and  consequently  ei 
long,  or  longer,  liian  the  corresponding  part  in  the  Great  Auk.  This  bird  is  yeety 
abundant  ia  iStm  Arctic  aeae,  and  occurs  on  our  coasts  in  considerable  numbers  in  the 
avtuBB,  pienig  gndually  more  and  more  towards  the  south  as  the  winter  adyanoef. 
Mr.  Yazrell  mentions  that  it  has  been  found  on  the  coasts  of  Italy  and  Sicily. 

Tlie  commonest  of  our  British  Alcidse,  the  Puffin  {Fratercula  aretiea,  Fig.  123),  ii 
a  summer  visitant,  arriving  on  our  shores  in  the  months  of  April  and  May,  and  quittiag 
them  for  more  southern  r^ons  about  the  middle  of  August    It  is  about  a  foot  i« 
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Fig.  123.— The  Pifflm  {Fratercula  arctica). 


0  and  hafl  a  singularly  oompreascd  bill,  with  three  grooves  on  oaoh  side  of  each 
Ue ;  with  this  it  often  ezcayatcs  deep  burrows  in  the  sandy  ground  near  the 
in  which  it  lays  and 
IS    a   single  white    egg. 

zabbit-warrenBy  as  is 
the  case,  approach  suf- 
ly  close  to  the  sea-shore 

the  conyenicnce  of  the 
If  they  haye  no  hesitation 
ing  possession  of  them, 
idr  strong  bills  enable 
to  driyc  out  the  original 
tants    with    great    ease. 

captured,  they  bite  and 

1  very  severely.  It  is 
on  all  parts  of  til&e  British 
;  and  in  some  of  tho 
ih  islands  forms,  with 
water-fowl,  a  considerable  portion  of  the  food  «f  I2i0  inhabitants ;  it  is  eaten 
or  salted  and  dried  for  winter  use.    The  VviMm  aboaocurs  in  all  the. northern 

of  Europe,  and  on  the  eastern  coast  of  !N'orth  Anwriw,  It  flics,  swims,  and 
well. 

e  Guillemots  ( Vria)  differ  from  the  Auks  and  PnSai  im  their  straight,  pointed 
mt  resemble  them  in  the  form  of  their  bodies  and  in  tibnr  goaeral  habits.  They 
3iir  eggs  upon  the  bare  surface  of  the  ledges  of  TOok%  tmA.  bon  the  young  ones 
I  for  some  time.  It  appears,  however,  that  the  yon^  Ivizds  generally  get  into 
iter  some  time  before  they  are  full  grown,  md,  accordiBgio  nmB  observers,  the 
ds  carry  them  down  upon  their  backs,  wUlat  othen  aaj  ftat  they  take  them  up 
skin  of  the  neck,  and  thus  convey  them  to  the  water.  Mr.  Tandl  itates  that  the 
Guillemots  are  constantly  to  be  seen  «l  tiie  aea,  wo  hmH  that  ttiey  could  not 
y  have  descended  by  themselvea  firom  line  lofty  hiding  pkees  without  destruction, 
rt  perfectly  capable  of  taking  care  of  themselves,  tmmJBomg  mway  and  diving  at 
proach  of  a  boat  with  the  greatest  ease.  The  GuiUflniDti  feavo  Ihe  roofa  where 
ave  passed  the  breeding  season,  at  the  end  of  Augat  or  tte  hegifmlBg  of  Scp- 
*,  and  do  not  return  to  them  until  April  or  ICay;  the  Saterrening  period  is 
on  the  open  sea.  They  are  found  in  all  parts  of  1^  north  of  Europo  md  in  Oki 
seas,  extending  as  far  south  as  the  coasts  of  HoOmd  and  France,  h«t  nrely 
g  the  Mediterranean. 

irly  allied  to  the  Guillemots  is  the  Little  Auk  {Jferguhu  «Ue),  the  smallest  bird  of  this 
;  it  is  distinguished  from  the  rest  by  its  short  conical  bill.  It  inhabits  the  Northern 
od  only  visits  our  coasts  during  the  winter.  It  resembles  the  Guillemots  in  its 
and  appears  to  be  an  oceanic  species,  only  approaching  the  shores  during  the 
ig  season,  or  when  compelled  to  do  so  by  stress  of  weather.  It  is  very  abundant 
Arctic  seas,  occurring  on  the  coasts  of  Greenland,  Nova  Zembla,  and  Spitzbergcn. 
1  Sabine  states,  that  on  one  occasion  the  Little  Auk  occurred  in  such  quantities 
In's  Bay  and  Davis's  Straits  during  one  of  tho  voyages  of  discovery,  that  many 
ids  were  HLlcd  daily  for  the  use  of  the  ships'  crews, 
a  Co/^mbida  have  the  wings  rather  short,  but  still  distinctly  longer  than  in  the 
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Alcidae.  The  beak  is  rather  long,  conical,  and  pointed,  with  very  small  linear  nostrils ; 
the  head  is  sometimes  crested,  or  adorned  with  tufts  of  feathers ;  and  the  hinder  toe, 
although  small,  is  always  distinct  The  legs,  as  in  the  AlcidsB,  are  placed  far  back,  so 
that  the  birds,  when  standing  on  ihe  ground,  assume  a  more  or  less  erect  position. 
The  tarsi  are  much  compressed,  and  the  tibisQ  almost  entirely  concealed  beneath  the 
skin  of  the  body.  The  ColymbidsB  inhabit  the  cold  and  temperate  regions  of  the 
northern  hemisphere,  some  of  them  residing  in  the  neighbourhood  of  fresh  waters,  and 
only  visiting  the  sea-coast,  or  the  estuaries  of  rivers,  when  a  severe  winter  driyes 
them  from  their  accustomed  haunts ;  others  are  exclusively  marine.  They  feed  upon 
Fish,  MoUusca,  Insects,  and  Crustacea.  In  their  habits  these  birds  presoit-a  con- 
siderable resemblance  to  many  of  the  Alcidse ;  their  flight  is  swift,  but  not  long- 
continued,  and  they  swim  and  dive  with  the  greatest  facility. 

This  family  may  be  divided  into  two  very  distinct  sections,  in  accordance  with  the 
structure  of  the  foot.    In  the  Grebes  {Podictpinaij,  the  toes  are  not  united  by  a 

membrane  except  close  to  the  base^ 
the  remainder  of  the  membrane 
taking  the  form  of  broad  lobes 
suiTounding  each  toe  separatdy 
(Fig.  124).  These  birds,  of  which 
five  species  occur  in  our  coun- 
try, are  generally  found  in  the 
vicinity  of  fresh  water,  although 
they  occasionally  visit  the  sea, 
and  often  frequent  the  mouths 
of  rivers.  They  are  rarely  seen 
on  land,  and  then  always  keep 
close  to  the  water's  edge,  so  that 
when  alarmed  they  may  make 
their  escape  into  their  favourite 
clement,  into  which  they  dive  with 
so  little  disturbance  as  almost 
always  to  elude  observation,  unless 
they  have  been  previously  notioed. 
The  head  is  often  adorned  with 
horn-like  tufts,  or  surrounded  by  a 
ruff  of  feathers ;  the  ventral  mnfkee 
is  always  of  a  beautiful  sOky  white 
colour,  and  the  plumage  of  tins 
part  is  greatly  admired  £»  makuig 
muffs,  and  for  trimming  articles  of  winter  dress.  It  is  a  remarkable  circumitiace 
that  numerous  feathers  are  always  found  in  the  stomachs  of  these  birds,  and  these  axe 
generally  their  own  feathers  or  those  of  other  Grebes ;  the  object  of  this  proyiflSon  is 
imknown,  but  it  has  been  supposed  that  the  feathers  assist  digestion  in  some  way. 
They  form  a  large  nest,  composed  of  rushes,  sedges,  reeds,  and  other  y^^table  matten, 
amongst  the  reeds  and  sedges  which  border  the  waters  frequented  by  them ;  the 
number  of  eggs  varies  from  three  to  seven  or  eight,  according  to  the  species.  The 
yoimg  soon  take  to  the  water.- 

The  commonest  of  the  British  species  is  the  Little  Grebe,  or  Dabchick  {Podieept 


Fig  124.— Foot  of  Grebe  (Pod*cep»). 
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minor.  Fig.  L2S),  i,  unaU  bird  of  m£M»  or  teumohefl  in  length,  which  is  found  abundftstty 

in  Moet  port*  of  tlio  eoutiti7r  tbout  bkes  nnd  Mi 

ponds,    Tbb  Utile  bird  it  exceedingly  aoitTc  in  the 

water,  swimming  and  dlring  with  grofkt  eoac,  and 

remaining  submerged  for  a  cojudidei^blo  time;  it 

pro^esw»  under  water  with  great  rapidity  bj  the 

aid  of  both  wiogs  and  feet ;  the  larger  Grebea  do 

not  appear  to  make   use  of  tht:ir  winga  in   thla 

mumeTr     Some  birda  nearly  alUed  tg  the  Gn^bes 

ar«  found  in  troploal  Africa  and  South  ^Imerica. 

Mr,  0«  R,  Gray  has  establiabed  a  third  sub-iamily 

[MtUomin^)  for  their  reeeptioii. 

The  Ooiym^'mti  or  Divora,  which  have  Iho  three 
DntariiOr  toca  completely  united  by  a  membrane, 
cloaely  Tremble  the  Grebes  in  thtrir  general  ap^ 
pearanee  ;  but  th«y  aro  all  inhabitants  uf  the  coatt, 
and  SO(0c  ^oir  foc^d  in  Um  salt  watur,  Th&y  aro 
mueb  larger  birds  thim  tbtj  Grebes,  measuring 
mtully  between  two  feet  and  a»half  and  three  feet 
in  lengthy  and  ftrc  eftftendally  inhabitants  of  the 
high  northern  latitudes,  yisitiug  our  shorca  in  tbe 
autumiif  remammg  through  the  winter,  and  quittiag 
ua  in  the  apring  to  seek  thetr  northern  broedlng  stationa.    A  good  many,  howover, 

rempiu  to  breed  on  the  eooata  and 


Fig,  l^.-LUtlnGmbc.or  Dalichkk 


Fig.  126.— Oreat  Northern  Direr  (CbJymhw  glaeialu). 


lukes  of  fhe  Highlands  and  lalandM 
of  SootJandj  forming  a  neat  nc$t  of 
vi^getable  materials  on  the  beach  or 
amoogst  the  berbage  of  the  shoro ; 
they  lay  two  or  three  cgge^  and  tbi: 
young  take  to  the  water  aoon  after 
they  are  batched,  Thoy  fly  rapidJy, 
although  their  wings  are  very  amoU 
in  comparison  to  the  sijie  of  their 
bodict,  and  exhibit  the  greatCEi 
aetivlty  in  the  water,  swiioming 
swilUy  cither  upon  tho  aurfocc  or 
with  the  whole  of  tho  body  aub- 
merged,  and  diving  and  progressing 
under  water  with  great  case.  TLo 
Great  Northern  Diver  {CoIymhuH 
glacialUy  Fig.  126),  which  is  one  of 
the  finest  species,  moves  through 
the  water  with  a  speed  equal  to  or 
exceeding  that  of  a  four-oared  boat ; 
and  as  it  dives  immediately  on 
observing  any  cause  for  alarm,  and 
rises  again  perhaps  a  quarter  of  a 
mile  from  the  spot  where  it  went 
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^Mm,  vpecimras  are'  -by  no  means  eacoly.  peocnred.  The  ■  other :  DbrcMu  apfncffaKibe 
equally  active  in  the  water,  but  on  shore  thoy  <ave  «Dee6dmj|fl]^  helpltesf  and  Mucely 
able  to  stand ;  TJnhen  in  motion  on  land,  they  rest  upon  4iicir  rbellieBy^aodipiisLlfaeni- 
selves  alop|f<«ith  the  feet. 

The  Dimn  arc  followed  by  the  interesting  fEtmilyof  the  BeleeaukUty  vd  wfaidhL'&e 
esfential  ckancter  consists  in  the  peculiar  formation  of  the  .foot,  the- hinder  toe  beiag 
directed  mon-oricss  inwards^  and  united  by  a  web  with  the  innermost  of  (theitiiBW 
anteriortoM  (Rig.  115).  The  head  is  generally,  of- moderate  size,  mnd  supported,  npon 
a  long  doBder  ank;  the  bill  is  usually  very  long,  rather  slender,  stronglyAwtod 
and  pointad,  or  Iftie  upper  mandible  is  terminated  by  a  mere  or  less  'hotrod' -peiut 
{wtjfuis).  'Dm  bnaekes  of  the  lower  mandible  are  only  united  close  to  the  tap ;  and  the 
skin  whidkoiaMt^lie  space  left  between  them  is  frequently  dilated  into-  a  Jaigie  povoh, 
which,  aerrw  as  « laoeptacle  for  the  prey.  The  casophagus,  which  is-vefy  Uurge,  is 
somslimeteiiifltgwlin&e  aame  manner.  There  is  generally  a  patch  of  nidEedskin 
aianronding  the  ayas  >aad  :tiie  base  of  the  bill,  and  the  nostrils  are  Tery- small  and 
linaar,  or  catin|f -aibsont.  The  feet  are  short  and  stout,  placed  towards  the  .nnddle  -of 
thBhody^andAenrings^ankaBg  and  powerful. 

In  tWrJnbits  thorAdeaanadse  exhibit  considerable  diversity,  but  they  are  all  voca- 
oious  birds,  feeding- iiHil  (H|  ^ipon  fishes,  which  they  eaptnre  in  TarioBS  ways.  They 
form  a  xada  man^-wtmatimm-  on  roeks  close  to  the  water,-  sometimes  on  traes  at  a 
oonsiderable  distance  from  it,  and  the  young  usFually  remain  in  the  neetimtil  they- are 
capable  of  flight. 

This  family  includes  several  very  interesting  bird?,  amongst  which  die  boat  known 

are  the  typical  Pelicans  (Fig. 
127),  of  which  several  species 
arc  found  indifferent  parts  of 
the  world.  The  Pelicans  are 
large  kariiy'the  common  spe- 
cies anaMnring  from  five  to 
six^iatm  length,  with  an 
expaaae  ^of  wing  of  from 
twdvetn  AirtflCKisBt.  They 
lire  indiffenaiifaRi^  tiis  tanks 


my  I 


Mt  dlstai 
They 
waQ.  and.  like 
of  this  £mm^ 
l>nck9«  an?  able  to  pon.'lL  uTKrn  trees.     The  skin  bcaoath  the  lonrer  waaS 


accortng  .to 
not   go  to  .any 


Fi|C.  127.— i\li»sia 


■-j«b<  ■.netrotmiua]. 


mto  a  lan?(>  pouch,  in  whk^h  the  nsh  are  stand  vken  aiplaiBd;  ihim  tikis  dw^fixid 
pano^  srsduaUy  into  the  a>sophasu^,  oi  the  praens  ofdigcatiaK^aes  on.  IfJiairfik- 
inf,  the  Pelicans  dj  over  the  wattr  at  a  height  of  from  twenty  to  fotty  fiaet,  mtfiltiiey 
«ee  a  Ibh  near  enough  tL>  the  surfiioo,  when  they  icizn^diatph'  dart  dom-n  npaaifrsnth 
the'most  aajrrin^  cv.'rta:ncy,  ston?  i:  u'vay  in  th.^  rouch.  ind  pruee^d  in  aesdrofsiorc. 
The  coatmon.  Pelican  ku  a  difii.a:^  wliiie  plvinui^c.  aijcc  ur  kss  tinged  with  zose 
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oolour ;.  tha  first  quill  feaiheni  of  iAte  wings  .are  blscdc  The  upper  mandible  is  bluish) 
tinged  mkhyallow  and  Ffd,  and  with  ihe  terminal  heok  bri^t  red,  and  ihepoueh 
is  jaellow.  Tbia  hurd  is  found  in  the  east  of  £urope,  in  Asia  and  Africa,  oocaaiofially 
vandeang.«a-i&r  west  as  Qermany,  but  never  7ea(;hiAg  this  country.  It  furms  a  nest 
4m  the  ground  with  sedges  «nd. grass,  usually  oioso  to  the  water,  and  lays  two- or  thneo 
nHiita  eggi.  The  young,  when  hsctched,  are  fed  by  the  parents  from  the  gulor  ^ouch ; 
and  it  is  said  that  the  male  brings  food  to  the  female  in  the  some  manner,  when  the 
iatter  is  engaged  in  incubation.  In  feeding  their  yeuag,  the  Pelieaos  are  said  to 
-pnaa  the  poueh -against  the  breast  to  assist  in  the  disgorgement  of  the  prey ;  and  it  is 
jvppoaed  that  the  oontnst  of  the  jred  tip  of  the  bill  to  the  snowy  feathers  of  the  breast, 
when  the  Jinrds  are  thus  engaged,  must  have  givun  rise  to  the  poetical  notion  which  pre- 
TBiled  amongst  the  ancients,  that  the  female  Pelioan  nourished  her  young  with  her  blood. 

Kearly  allied  to  tbo  Pelicans  arc  tho  Cormorants  (Phaiacrooorax),  in  which  the  bill 
if  about  the  length  of  the  head,  straight  and  compressed,  with  the  tip  of  the  vpper 
-maBdible  hooked ;  the  lower  mandible  is  not  furnished  witli  a  pouch,  but  tho  throat  is 
eapable  of  consideraUo  dilatation.  The  base  of  the  bill  is  surrounded  by  a  naked  skin, 
and  the  noatdls,  as  in  tho  Pelicans,  arc  scarcely  perceptible.  Several  species  of 
Oormorants  are  .known,  and  they  are  generally  distributed  over  the  face  of  tho  globe. 
I%ey  are  -usually  found  in  tho  noighbourhood  of  frosh  waters,  anfl  feed  uponMid- 
Insoa  and  Fishes,  especially  Eels,  which  .they  pursue  under  water  with  tho  greatest 
actirity.  They  fly  well,  and  often  porch  and  make  their  nests  on  trees ;  but  tho  nest 
is  also  frequently  oonstructed  on  the  ground  or  in  the  holes  of  rocks,  according  to  the 
Btoations' inhabited  by  the  birds.  When  fishing,  they  often  rise  to  tho  surface  with 
the  fish  across  the  bill,  throw  it  up  into  the  air,  and  catch  it.  again  with  the  head 
fiBremoat,  80  as  to  swallow  it  with  greater  facility.  According  to  Hr.  Waterton,  the 
stmggle  between  a  Connorant  and  a  large  £cl  often  lasts  a  considerable  time  hefore 
the  bird  can  dispose  comfortably  of  its  prey.  After  the  Eel  has  been  got  down  for  the 
first  time,  it  frequently  struggles  violently  to  release  itself  from  its  disagreeable 
quarters,  and  continues  to  wriggle  up  backwards  until  a  considerable  portion  of  its  tail 
is  visible  at  the  Cormorant's  mouth,  and  this  process  may  be  repeated  two  or  three 
times  before  the  yictim  becomes  so  exhausted  as  to  aubnit  ^quietly  to  itsfiite.  In  some 
cases,  however,  it  appears  that  when  the  Ommmaat  finds  his  pvey  is  so  large  as  to 
threaten  to  be  troublesome,  he^takas  ike  -fnHMdtian  to  dMUe  it,  by  taking  it  to  the 
shore  and  beating  it  about  with  his  ImU. 

The  commonest  European  epeeies  is  the  Pbaiaeroeorax  earhOf^hich  is  found  not 
only  in  Europe  but  in  msit'Of  the  northern  parts  of  both  hemisphens.  It  measures 
about  three  feet  in  length,  and  is  of  a  blackish  colour,  more  or  less  tinged  with  green, 
snd  the  top  of  the  head  is  famished  with  a  crest  during  tho  breeding  season.  Two  or 
three  other  species  are  found  in  Europe. 

Of  the  exotic  species,  the  most  remarkable  is  the  Fishing  Cormorant  (Phalacrocorax 
imsifMt},  an  inhabitant  of  China,  where  it  is  r;  gularly  trained  and  employed  in  fishing. 
Mr.  Fortune,  who  saw  them  frequently  engag  •!  in  this  manner  during  his  travels  in 
the  interior  of  China,  says  that  their  docility  is  so  remarkable,  that  had  he  not  wit- 
aesMd  thflir  proceedings  ho  would  have  had  great  i'.  -fficulty  in  believing  the  statements 
of-pHSTions  authors.  They  are  taken  out  in  small  loits,  each  with  a  string  tied  round 
kis  neck  to  prevent  his  swallowing  the  fish  when  cauglit ;  and  on  receiving  the  word  of 
eomnumd  fieom  their  masters,  immediately  quit  the  boats  and  scatter  themselves  over 
tiia  iurfiuje  of  the  water,  looking  out  for  pri»y.   The  momi.nt  they  perceive  a  fish  bdlow 
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them  they  dive  down  upon  it,  and,  on  rising  again  with  their  prey,  they  bring  it  to 
their  masters  with  the  docility  of  a  dog,  allow  themselves  to  be  dragged  in,  disgorge 
the  fish,  and  then  return  to  their  occupation.  "  What  is  more  wonderful  stiU,"  adds 
Mr.  Fortune,  "  if  one  of  the  Cormorants  gets  hold  of  a  fish  of  large  size,  so  large  that 
he  would  have  some  difficulty  in  taking  it  to  the  boat,  some  of  the  others,  seeing  his 
dilemma,  hasten  to  his  assistance,  and  with  their  efforts  united  capture  the  animal  and 
haul  him  off  to  the  boat."  Occasionally  one  of  the  birds  will  swim  about  without 
attending  to  its  business ;  the  fishermen  then  strike  the  water  near  it  with  a  long 
bamboo  used  for  propelling  the  boat,  and  call  out  to  it  in  an  angry  tone,  when  the 
Cormorant,  *'  like  the  truant  schoolboy  who  neglects  his  lessons  and  is  found  out, 
gives  up  his  play  and  resumes  his  labours."  They  fish  for  about  seven  hours  daily, 
for  seven  or  eight  months  in  the  year — namely,  from  October  to  May ;  they  do  not 
fish  during  the  summer  months.  At  five  o'clock  in  the  afternoon,  when  they  cease 
fishing  and  come  on  shore,  each  bird  receives  about  half  a  pound  of  fish  and  some  pulse 
jelly,  but  during  the  day  they  are,  of  course,  not  fed.  It  appears  that  in  some  parts 
of  China  there  are  large  establishments  for  breeding  and  training  these  birds.  They 
begin  to  lay  when  about  three  years  old ;  the  eggs  arc  hatched  by  hens,  and  the  young, 
when  excluded,  are  put  upon  cotton  and  fed  with  eels'  blood  for  five  days.  At  the 
end  of  this  period  they  are  fed  with  finely-chopped  eels.  It  is  interesting  to  see  the 
instincts  of  a  bird  which,  in  a  state  of  nature,  is  so  exceedingly  destructive,  thus 
rendered  subservient  to  the  convenience  of  mankind ;  and  it  seems  probable  that  our 
European  species  might  be  rendered  equally  docile — ^in  fact,  several  instances  are  on 
record  of  the  Great  English  Cormorant  (P.  carbo)  having  been  trained  to  fish,  but  this 
has  been  only  done  for  amusement. 

Amongst  the  most  remarkable  birds  of  this  family  are  the  Frigate  birds  {TaehypeteSy 
Fig.  128),  which  are  distinguished  by  the  immense  length  and  power  of  their  wings. 


Fig.  128.— Frigate  bird  {Tachypetet  AguUas), 


The  tail  is  long  and  forked,  the  feet  small,  with  the  webs  deeply  notched,  and  both  the 
mandibles  are  curved  downwards  at  the  tip.  The  immense  extent  of  wing  possessed 
by  these  birds  (they  are  said  sometimes  to  stretch  from  ten  to  twelve  feet)  gives  them 
an  extraordinary  power  of  flight ;  and  they  not  only  dart  through  tho;  air  with'great 
velocity,  but  fly  to  an  immense  distance  from  any  land.    They  are  exceedingly  abon- 
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dant  on  tlie  co&ata  of  tropical  Amcrici^^  where  they  may  h{i  acdn  sallmg^  nlong  at  a 
eonsidemble  height  above  tho  surfucc  of  tta  wftves,  imd  darting  down  with  the  rapidity 
of  lightning  upon  any  fish  that  may  come  iirithin  reach.  Tht^y  aka  frequently  attack 
other  laarino  birds  with  such  violence  that  they  w^  glad  te  yield  their  pray  to  their 
actiTC  assailant,  and  mak^  their  escape.  The  Frigate  hirda  ore  said  to  build  in  trees, 
and  to  lay  one  or  twro  eggs. 

The  Ganneta  {Suh)  resemble  the  Contiorants  in  their  gcnetal  form  and  ia  their 
voracity ;  but  the  npper  mandible  ia  mitch  loaa  curved  at  the  apex,  and  the  edges  of 
both  mandibleB  are  finely  denticulated.  The  f&co  and  throat  are  naked,  tho  nostrils 
concealed,  and  the  claw  of  the  middle  toe  k  pectinated.  The  common  Gannetj  Soland 
Goose,  or  Booby  {Sula  Biugana)^  la  fonnd  in  ahnndanee  on  many  parts  ef  onr  bland, 
espeeially  on  the  weatern  eoaata  ;  they  congregate  in  vast  numbers  in  partjculor  placea 
during  the  breeding  seaaon.  On  the  Ga^tcrn  eoast  of  Britain,  their  principa]  breedmg 
Btation  is  the  Baas  Eock,  in  the  Firth  of  Forth,  their  vast  abundance  npoa  which  has 
given  rise  te  the  apecific  name.  The  name  ef  Booby  has  been  applied  to  them  from  the 
ca&e  with  which  they  may  he  approached,  and  even  captured ^  especially  when  aitting. 

Tho  Gannets  raroly  swim  much,  and  are  quite  incapable  of  diving.  They  take  the 
^s^m  of  which  their  prey  consists  by  fiying  over  tho  surface  of  the  sea,  and  plunging 
suddenly  down  upon  any  that  come  within  sight.  They  aro  constant  attendants  upon 
the  shoals  of  herrings  and  pilchards,  and,  hy  their  movements,  often  give  the  fishermen 
aoticD  of  Ihe  approach  of  these  fishes,  and  of  tho  direction  in  which  they  arc  proceeding. 
They  form  a  neat  with  grass  and  aca-weeda  upon  the  rocka,  and  lay  a  single  egg. 
The  young  birds  are  taken  in  eonsidcrablo  numbers,  and  sold  for  food.  The  average 
nnmbtir  taken  annually  from  tho  Bass  Eoek  ia  from  fifteen  to  sixteen  hundred,  and 
these  are  sold  at  from  nincpence  to  a  shilling  each.  Tho  young  birds  are  coverod  with 
a  hciautiful  white  down,  which  is  said  to  he  quite  equal  to  swan's-down  for  tho  menu- 
Picture  of  tippets,  &e.  The  adult  Gannett*  attain  a  length  of  nearly  three  feet,  but 
they  are  not  used  for  food,  and  their  capture  is  undertaken  solely  for  the  sake  of  the 
feathers.  They  are  frequently  taken  hy  laying  a  herring  upon  a  board^  and  dragging 
thi4  along  behind  a  boat ;  tho  Uannets,  seeing  tho  fish,  plunge  down  upnn  it,  and 
either  break  their  nocks  by  the  shock,  or  atrike  their 
bills  fairly  through  the  hoard. 

The  preceding  species  all  belong  to  the  typical 
snb-ieiniiy  of  the  Fdeeamna ;  hut  there  ore  two  other 
groups,  each  containing  only  a  single  genus,  which 
have  also  been  regarded  as  forming  sub-familLes.  In 
one  of  these,  the  Darters  (Hofirt^),  tho  general  form 
of  the  body  and  feot  resembles  that  of  the  Cormo- 
rants ;  but  the  head  is  smaller,  and  supported  upon 
a  very  long  slender  neck,  and  the  beak  is  perfectly 
straight  and  pointed,  with  the  edges  of  the  mandibles 
denticulated.  The  appearance  of  these  birds  is  so 
singular,  that  some  of  the  old  voyagers  regarded 
them  as  anomalous  creatures,  partaking  of  the  nature 
ef  the  Snako  and  the  Duck  -  and  tho  Hottentots  ore 
said  by  Lesson  tn  give  them  the  name  of  Schlanghfih* 

90^filj  or  Siwke-tticked  Mrdi.    They  axe  found  in  the  Pi^.  129.— Darter  [Pltftm). 

varmor  parts  of  the  world,  principally  in  America  snd  Africa,  where  th.e'j  K'WJiJ^.^'Q 
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merging  of  rivers  and  lakes,  perching  up  m  iho  trees,  or  flying  over  the  surface  until  a 
fish. -comes  in  sight,  when  they  immediately  plunge  down  upon  it,  and  rarely  r  miss 
their  aim.  When  swimming,  the  body  is  generally  concealed  under  water,  and  soma- 
times  only  the  head  is  visible.  Their  favtmrite  position  is  upon  the  branchps  of  trees 
overhanging  the  water,  and  when  disturbed  they  are  said  to  glide  into  the  water  so 
silently  that  the  agitation  of  the  water  is  not  greater  than  would  be  produced  by  an.  eeL 
The  Darters,  like  several  other  birds  of  this  family,  are  said  to  nidificate. in  trees. 

The  Tropic  birds  {PJiaJetonirud)  form  another  small  group  allied  to  the  preceding. 
They  are  distinguished  from  the  other  Pelecanidaj  by  having  the  face  clothed  with 
feathers,  and  by  the  presence-  of  a  pair  of  long  feathers,  resembling  straws,  in  the  tail, 
whence  the  name  of  Paille-en-qiicue^  or  Straw-tail^  given  to  these  birds  by  the  French. 
The  Tropic  birds  have  very  small  feet  and  long  wings.  They  are  endowed  with  great 
power  of  flight,  and  are  frequently  met  with  at  considerable  distances  from  land. 
They  live,  indeed,  almost  entirely  upon  the  wing,  but  are  said  to  return  to  roost  on 
shore  every  night.  They  are  confined  almost  entirely  between  the  tropics ;  and  so 
rarely  are  they  seen  beyond  those  limit*,  that  their  appearance  is  regarded  by  sailors 
as  a  certain  indication  of  their  approach  to  the  tropical  zone.  The  Phaetoninaa-are 
small  birds,  none  of  them  exceeding  the  size  of  a  Pigeon ;  they  feed  entirely  upon  fish,, 
and  make  their  nests  amongst  the  rocks  of  the  sea- shore.  The  long;  feathers  of  the 
tail  are  employed  for  ornamental  purposes  in  most  of  the  South  Sea  Islands. 

The  LaricUe,  or  Gulls,  have  the  wings  also  of  large  size,  and  pass  the  greater,  part  of 
their  time  in  the  air.  The  feet  are  usually  rather  small,  furnished  with  three  anterior 
,  toes,  united  by  a  membrane  and  a  free  hinder  toe.  The  beak  is  of  .variable  fomv. 
generally  compressed,  and  the  nostrils  are  linear  or  oblong.  The  Laridae  are  active, 
noisy  birds;  most  of  thom  feed  upon  small  fish,  which  they  capture  whilst  skimming^, 
over  the  surfaec  of  the  water.  They  are  very  buoyant  on  the  water,  but  swim  little,  and 
:  are  incapable  of  diving.    They  also  form  three  sub-families.    The  Terns  {Steminaf)hfLYe 

the  beak  long^, 
neady  straight,, 
and  pointed,  the 
tarsi  short,  and' 
the.  tail-  moss. 
OS  less  forked ; 
the.  latter  cha- 
racter, coupled" 
with  their  smalT 
size    and  ■  con- 
stant   activity, 
on   the    wing^,. 
^^^  has  obtained  for 

i  ^-^^&m^..    ^    ^^^^^^^  ^^jjj  ^^  name 

H|tlli.~Sea  Swallow  {Sterna  hiruudo).  ^f    Q^    SVal- 

lowa.  nHpHlwaretolenUynmnerons,andliveinall  parts  of  the  world.  Theygeneraltj 
collect  is^HHmoiis  baada^  and  feed  pcineip:illy  upon  small  Fishes,  Mollusca  and  Crtis- 
taoea  ^  iMtMBHfr  spnitfani  mth  as  the  St*ma  amffiieaj  eapture  insects  upon  the  wing,  thns 
prcs«i«imgliB«lQsaa  ivMBiblance  in  thek  habits  as  in  their  form  to  the  Swallows.  The 
speciecwlkich  feed  upon  insects  appear  to  frequent  fresh-water  lakes  and  maxshea,  and 
nuny  of  tkem  are  feund  on  the  vast  marshes  of  Hungaiy  and  other  inland,  countries. 


THK  SHEARWATERS-^THE  GULLS.  167 

Tkejr  make  no  nostii  bat  the  fbraales  lay  their  eggs,  from  two  to  fcMir  in  number^  upoA 
thaibauB-  groundy.  or'  on  tho  ledges  of  rocks ;  they  exhibit  great  ttttaGhmcnt  to  theiB 
young,  and  defend  them  with  such  coiurogo  as  often  to  bafflo-  birds  of  pr«y  in.  theis 
attampt<  to  scarry  off.  any  of  tho  brood.  About  a  dozen  species  ocoiir  in  Bid  tain,  but 
tiMy  vn  only  Buuimsr  yxsitors,  aniving  on  our  coasts  in  the.  spring  and  quitting  theai 
again  in  the-antonio  for  more  gonial  climatos. 

A-0«coniL  sub-family  (the  RhyneJkopgin»)  is  formed  by  the  remarkable  genus- iS^yiM 
dkoptf  the:.spfloiefr  of  which  are  found  prihoipally  on  tho  coast  of  both  sides  of  tho 
American  contirlent.  Tho  beak  in  those  birds  is  lon^,  straij^ht,  and  much  compredsed^ 
in  the  form  of -the  blade  of  a  kuife,  the  upper  mandible  being  niuch  shorter  than  the 
lover;  tho  legsiaee  slender,  the  wings  very  hmf;,  and  tho  tail  forked.  The  pecnliar 
fonn>  of.  the  beak,  and  the  manner  in  which  it  is  employed,  have  obtained  for  these- 
birds  the  namea  of  Shearwaters  and  Skimmers  from  tho  inhabitants  of  tho  United 
States ;  they  skim  along  tho  surface  of  tho  ocean  by  means  of  their  lim^  and  powerful' 
wings,  every  now  and  then  dipping  tho  end  of  tho  elongated  lower  mandible  into  tho 
water  in  search  of  the  small  Fishes  and  Crhatauoa,  upon'which  they  fcefd.  i  According  to 
Lesson,  who  obserred  these  birds  on  tho  coast  of  Ciiili,  they  mako  anether  most  ion. 
gaaiouamaa'ofUieir  singular  beaks.  Tho  flat,  sandy  shores  of  that  country  contain  an. 
slhmdanoe  of  bivolvo  Mbilasoa^.of  the  gonns  JIaatra,  which  are  left  nearly  dry  by  the? 
letveat  of  the  tide.  The  Shearwaters  watch  until  tho  Mollusca  thus  exposed  open  their 
niTeradittie^.and  then. insert  the  extremity  of  the  kni£e*-liko  bill  into  the  aperture;. 
Ifae  Mootra,.  of  course,  doses  its  shell  in  alarm  at  this  intrusion,  when:  the  bird  drags 
koi  'viotim'.firom  the  sand,  and  by  knocking  tho  shell  upon  tho  beach,  soon  driyes  his 
beak  thraogh  tiic- 'ligament,  opens  the  shell,  and  feeds  at  his  leisore  upon  tho  unfortu- 
Tho  common  Shearwater  ( Rhynchop9  mgra)  is  about  nineteen  inches 
'y  .but  its  enormous  wings  extend  upwards  of  forty  inches,  and,  as.  might  be 
ffomthis  circumstaaeefi:  its  power  of  flight  is  vec^gieat  Like  the  TSums, 
Yhieh.tflgfey-.reseMhlo  in  their  general  habits,  the  ShoarwatCfrmdBa:  no  ncst^  hni^lay 
their;. eggsi  in«iiollow  of  the-  sand;  and.  the-  ytnmg,  when  hatehed,  aie  attanirt  to 
vithgveatotfe  by  the  peaenli. 

Xharfsuh-dbouly  of  the  Gulls  (Z«Hiks),  iiKfakdiag  tho  birds  commonly  ksunnr.M 
ChHs,:  BsftvOMMS,.- &c.,  is  distinguished  from  tliia<.TemB  by  tho  more  robust  andantol 
laiBi'o6'tbeibfiafc.(Fig.  131),  which  is  always  msmor  less  convex  above,  i 
itaigl^f  bookediiat  the  tip.  These 
1iBiB:'BrerA>4nd.'.in  great  abund- 
MsejBfDnidimoBteall  shores,  feed- 
iBg -npoarPiriiest  Crustacea,  and 
lUnscs^wUchihey  capture  alive, 
ttd  natnnnfreqaently  condescend- 
ii|^lo  makff>».<Beal  upon  the  car- 
QSBse  o& Whales  and  Seals  which 
■ijf;>ha-.fltetiDg-in  their  neigh- 
UowiMScl}  iafsstjixme'spaeJes,<di& 
Ivny-.-Gi^;  {f^9ophaa€kwm€a%  ^^8-  m.^Beakof  Gull. 

laha^iiei  whnndaafe  on.  the  coaststof  Qreenland,  haa  received  tho  nam».of  the  ¥ffl]iiie 
Gull,  from  its  habit  of  feeding  upon  .the.  dead  bodies  of  Oetacea. . 

TlK^ltfv.eMMdngl^  Toraoious.birds,  skimming  constantly  oven  tho  8Ux£M0r^a£  Ihe 
o£itfaeir:fiany  pvey,  and  often  following  the  shoals  of  fish  i1»rr  great 


108  THB  PROCELLARID^  OR  PETRELS. 


dUiincot.  The  species  of  the  genus  Leatris,  however,  have  the  remarkable  habit  of 
Aooompanying  the  other  Gulls  and  Terns  when  fishing,  attacldng  them  and  compelling 
them  to  disgorge  a  portion  of  their  prey,  which  the  robber  seizes  before  it  reaches  the 
water.  Those  birds  are  endowed  with  a  great  power  of  flight,  and  their  toes  are 
armed  with  strong  cunrcd  claws,  although  it  does  not  appear  that  they  seize  the 
birds  that  thoy  attack  as  above  described.  Some  of  the  species  often  wander  to  a 
conilderablo  distance  inland,  especially  during  stormy  weather ;  and  the  smaller 
spooios  not  unfrequontly  visit  ploughed  fields,  for  the  purpose  of  picking  up  worms  and 
tho  IsrviD  of  insoctp. 

The  (}uUs  generally  congregate  in  vast  numbers  at  their  breeding-places,  which 
are  generally  rooky  headlands  or  islands.  They  make  a  rude  nest,  and  lay  from  two 
to  fo\ir  eggs.  Tlie  Bntish  species  are  rather  numerous,  but  several  of  them  only 
appear  to  visit  our  coast  during  the  breeding  season ;  whilst  others,  which  breed  in  the 
high  northern  latitudes,  are  seen  on  the  British  coasts  in  the  winter.  A  few  remain 
here  all  tho  year  round. 

In  tho  flftli  family  of  the  Natatorial  birds,  the  Proctilaritk^  including  the  Petrds 
and  their  allies,  tho  general  form  of  the  body  resembles  that  of  the  Gulls ;  but  the  feet 
are  destitute  of  tho  hinder  toe,  and  the  structure  of  the  beak  is  very  different.  The 
tip  of  tho  upper  mandible  is  convex  and  strongly  hooked,  and  the  lower  mandible  is 
truncateii  at  the  apex  ;  the  apical  portion  of  both  mandibles  being  distinctly  separated 
fVom  the  basal  portion.  The  structure  of  the  nostrils  is  also  very  peculiar ;  they  are 
produced  into  tubes,  more  or  less  united  together,  and  lying  upon  the  dorsal  sor&oe  of 

the  upper  mandiUe 
(Fig.  132). 

In  their  habits, 
the  Proedlarida. 
prasent  a  considei*- 
aUeiesemhlanoeto 
sraneoftiieGuDB; 
bat  tiiey  sire  men 
strietlj      ooemie, 


wUeHvosinsicai- 
fteeof  tlie  -wmicsy 


Ji»  IW  Irtrtsinfitrr^  «f!ir  ai  sQix«u    Mwj  oJT  iW  spiiv^  m  £kC 

«l4t)r  ^btibftHf«Mt   ^y  ;pMHcd[t5  SidkNt  Mvkjr  ;|iftX^ 

u|KWt  ^  Vag»  wvk»  -<«itibwBi  sHMwte^Mtai^  say  awt. 
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of  the  Gape  of  Good  Hope.  Supported  upon  its  enormous  wings,  which  measure  as 
mueh  as  fifteen  feet  in  extent,  the  Albatross  sails  almost  constantly  over  this  stormy 
sea,  occasionally  plunging  into  the  waves  to  seize  the  fishes  which  constitute  its 
nourishment.  They  are  exceedingly  voracious,  and  it  is  said  that  they  will  even 
attack  sailors,  who  may  happen  to  fall  overboard  in  places  where  they  abound,  if 
not  immediately  rescued  by  their  comrades.  It  was  long  supposed  that  the  Alba- 
trosses were  peculiar  to  the  southern  hemisphere,  but  a  species  has  been  found  in 
considerable  numbers  in  the  North  Pacific  Ocean,  about  Behring's  Straits,  in  pursuit 
of  the  vast  shoals  of  fish  which  occur  in  those  regions ;  it  appears  certain,  however, 
that  they  seldom  if  ever  approach  the  tropics. 

Of  the  true  Petrels  {ProceUartna),  the  largest  is  the  Giant  Petrel  {fisaifragua 
figanteut)^  which  inhabits  the  tempestuous  seas  to  the  south  of  Capo  Horn,  and,  according 
to  Lesson,  measures  about  twenty-eight  inches  in  length,  and  fifty-six  in  expanse  of 
wing;— at  a  distance  it  may  readily  bo  mistaken  for  the  Albatross.  But  the  birds 
commonly  known  as  Petrels,  the  Storm  Birds,  and  Mother  Carey's  Chickens  of  the 
sailors,  generally  present  a  complete  contrast  to  these  giants  of  the  order,  some  of 
them  being  the  smallest  of  Natatorial  birds ;  the  oldest  Imown  species,  the  Proeellaria 
pdagiea^  measures  only  six  inches  in  length.  These  birds  are  generally  regarded 
with  abhorrence  by  sailors,  who  regard  their  appearance  as  the  certain  precursor  of 
bad  weather ;  and  it  is  said  that  they  always  collect  and  utter  their  peculiar  note  on 
the  approach  of  a  storm.  The  name  oi  petrel,  applied  to  them,  has  a  somewhat  singular 
derivation.  They  have  been  said  to  run  upon  the  surface  of  the  waves  with  their  wings 
closed,  and  this  supposed  faculty  having  been  compared  with  St.  Peter's  mii*aculous 
▼aDdng  upon  the  Sea  of  Gcnesareth,  a  diminutive  of  the  apostle's  name  was  applied 
to  the  bird.  The  Stormy  Petrels  feed  upon  Molluscs  and  Crustacea,  and  upon  any 
imall  particles  of  nutritive  matter  which  they  may  pick  up  when  skimming  over  the 
lor&ce  of  the  waves.  It  is  probable  that  their  unwelcome  appearance  in  the  neigh- 
booriiood  of  vessels  may  be  caused,  to  a  great  extent,  by  the  attraction  of  the  refuse 
▼hich  is  commonly  thrown  overboard  so  plentifully.  The  stomach  is  generally 
iUled  with  an  oily  matter;  and  when  the  birds  are  seized,  they  discharge  this — 
sometimes,  according  to  some  observers,  squirting  it  through  the  nostrils.  They 
breed  in  the  crevices  of  rocks,  or  in  holes  of  the  shore,  the  female  laying  a  single 
white  eg^. 

The  Fulmar  (Fulmarua  glaeialis),  another  British  species  of  this  family,  is  especially 
ihandant  in  the  Arctic  seas,  where  it  is  a  close  attendant  upon  the  whale  fishers, 
■Moping  up  any  morsels  of  blubber  that  may  fall  into  tho  water,  and  in  its  avidity  for 
^  tempting  fare,  it  often  approaches  so  closely  to  the  men  engaged  in  cutting  away 
the  blubber,  as  to  be  easily  knocked  on  the  head  with  a  boat-hook,  or  even  taken  by 
file  hand.  These  birds  breed  in  one  spot  on  the  British  coasts,  the  island  of  St.  Kilda, 
nhere  they  are  of  great  importance  to  the  inhabitants,  who  not  only  eat  the  fiesh 
ind  the  eggs,  but  also  collect  the  oil  vomited  by  the  birds  when  seized,  and  boil 
down  the  young  birds  for  the  sake  of  the  fat  yielded  by  them.  The  oil  is  burnt  in 
limps,  and  is  also  regarded  as  possessed  of  valuable  medicinal  properties.  As  the 
hizds  make  their  nests  only  on  the  ledges  of  nearly  perpendicular  rocks,  their  pursuit 
is  a  matter  of  great  danger,  the  fowler  being  lowered  by  a  rope  from  the  top  of  the 
precipice. 

The  great  fSunily  of  the  Anatida,  which  closes  the  order  Natatores,  is  readily 
distingnishable  from,  the  preceding  families  by  the  structure  of  the  bill.    This  organ  is 
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wmtdXy  ui  «  lUtU-n'^d  f>/nii,  eaT«red  with  a  soft  fckia,  aad  fnnuBhed  at  die  edges  irilii 
a  iMrri4;ii  o/  UiiMriiy;,  wludb  terre  to  lift  or  etnin  the  mud  in  which  these  bizdf.geBenUf 
iMwk  f</r  timr  f'^ud  (Fi^,  H3;.  1  he  feet  aze  furnished  with  four  toes,  of  which  thnft 
mn  dir^ettd  £/rwstdf,  siid  united  hy  a  weh,  whilst  the  fourth  is  directed,  hsokvanii^ 


Klir.  lttS.-^lIoaa  of  wna  Dueh:.<.(liia«  £mcA«»),  showing  th^  kUBMlte'of  tbeikillt 

ubiiMlly  of  mnall  iiisa;  nnd  quite  froe.  The  tongue  .ia  large  asA  .fleshy,  tiie.oeasphapm 
nari>»w,  and.  the  K^vaaitl  stronjir  and  musouhir,  adapted  for  -  thei  tiilauratiop  o£  the  food|i 
whieh  itt  theei)  UitU  is  uauaUy  more  or  lesa  of  a  vegetaUe  nature.  The  inrehes)  m 
the  malMt  is  variously  enlarged  or  twisted  at  its  lower  part,. and  the  diff(gkcttfc.iaottii 
AtmlkuM  ef  this  ortcAU  are  often  of  gfeat  importance  in  the.  deteimiiiatioa  of  theispeeiiar 
Thsk  wt«|pi  are  cd'  mode rsAe  aiits  and  the  hirds  generally  posseM  vonoUbnihle  posrcr^ 
tUght,  althou|ih  iu  this  respe(<t  they  by  no  msaaa.  equal  thoeef  of  tho)  tibuee 


The  hirdii  of  this  family,  whieh»  fVom  its  including  the  only  domesticated 
tiMi  NMMunul  o«det\  niittt  be  xf^^aided  as  of  the  gnalsst  inpsnaaeB:  to 
(SMMwaUy  itthaUtanta  of  ths  fresh  w«ter:$»aBd.  for  the  mast  pssV^xraia: 
shaUav  )alK»».  in  whin^h  they  eaa  iavesligatathe  beftton  withtiiewpeealisr'] 
uxHwdly  diviag  beMslh  thesmrftmB.  Thwr  £>od  gefoerattT consists  af  Wi 
and  aniwKiet  Insects^  whioh  they  ssfanto  firou  the  aawi  hr  ^a  asency  of  Hm 
alth^  uMyrgiusolT  the  bill;  butaaostof  thensifcu^ied  upan  sstds^  teili^  aaft: oteB 
veyiflaUo  sttbslMMX'^  The  faaaly  c^mtaina  a  great  utmbnr  of  spsglss^Msd  hw  hwr 
vUviddl  into  seYemi  sub-lHMttiIiesi»  oif  whkh  the  t^dtUowia^  ai?  ^e  prmstpal, 

li'hiii  3iWrg«asew  ^ife/ycKMi)  hav»  as  afitt nuatcd  and  semiy  cylioiinnL  \Sk,  ^S^-rnggm 
uMOMhWc  (Mf  whitfh  i»  terauaated  hy  a  stiongly'-hkMkjed  oail  v*"V>"»)  ;  ^^ 
xnri  s¥>9B|jr  and  i«olh4ihe  (Fi(|^  1;M\  TtMse  bisdb 
^seAjie<ii^»  ljc«ik)i9  upesfc  dahw  and  oftberaiiuritie  aaiamU.  ia  puiauii  o£  whirhthayaBA: 
oulv  viip  utiedci-  %ac^r  iu  the  orUiutury  mazm\.x  of  ihe  Anacidae^  btic  «t^u  dire  wilk^gmiii 
t^Miibil^i.  Tbay  gjsssf wtHy  nn^paittii  iskftjK  a&i  rinMs..  bofc  as*  oonsHMaly ^aaau  oLthe 
seask|N»i  tbll^y  sseiaJbadsftaBMsiilt  thatohfcassthsBa 
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JTl 


Bntiah  apeeimeoa  are  only  wmter  riaitorB,  although  eome  appear  to  I'fimaiii  'witli  U9  oil 
thay^fin,  and  aeveral  lacmLitiM  va  rcDOfded  m  which  the&o  hlrda  hre^d'Trgulorly  ev^ry 
mnniiBT,  The  B^et  ii  composed  of  ffata,  zttots,  ind  athof  f  ogetablo  matcridt,  lined 
witJi  down,  which  the  female  is  sold  to  plui'k  from  lier  own  hreast ;  it  h  pliiced  n^^ur 


F!n.  1 


GcKifanier  {Mergut  merff timer). 


the  edge  of  ths  watciv  concealed  nrnxsagst  dus  buahea  or  hcihagr*  Thus  cgga  yory  in. 
itixcii^ec  fM>m  fiva  to  twjjlvu  in  the  difi^^retil  sptiticWf  imd  tiiti  young  tako  to  Ujo  water 
mm.ftftflr  tb^  a«  kiitched.  Fijur  apecieis  of  thia  group  have  hc^i  recordod  as  Briti&h, 
bnt^oae  of  thoae^  the  Sooded  Mcrj^anfler  (Mgr^us  eticuiUtm\  is  a  Nortk  Am^oan 
spedw,  specimens  of  which  have  occasionnUy  strnjcd  to  this  country. 

la  the  J^uti^ulinaf  ot.  Pochard*,  t3ie  hill  is  aa  broad  as  hi(^h  at  the  ba«^,  or  nearly 
M,  gjcadiudly  dopceaiMsd  towards  the  apex,  whor©  the  upper  mandihlo  h  terminated  by 
MVrT€d]mil|r  aiid.th*lamelkE^  are  trnmrerio  ansil  thin.  Th&  legs  aim  shorty  aiid  the 
hvnd-loa  i>'  fumiBhed  wiUi  a  hroad,  meiubranousj  in- 
ferior lobft.  (Fig.  185),  Tlw  Fuiigiilia»  dtaaly  rcscm- 
hk  tlie  Coiumun  Duelcs  iu  their  furoif.lmi  are  gene* 
rally  maiiae  in  their  htthitSj  and  foedUviMeifMaly  upon 
Moilu££^  and  CrUBtaiiGa^  whidi  tbey  praoun  by.divitig. 
They  also  eat  aquatic  plants.  They  are  eloAei'wi^'?M7 
thitik  deuie  plumage,  and  many  of  them  aiV'  add^ftted 
iffitk  elegant  cs>louia,  especially  the  males,  the&ma^«id 
being  usually  of  a.  more  sohoj?  hue  than  their  partuers. 
One  of  the  most  remarkable  specie*  ii  tbe  I^ng* tailed 
Dwjk  {FttUgaii*  ^/MMii«),  of  wbifih  the  mule  haa  the  two 
middle  tali- feathers  y&j  narrow,  and  mut'h  elongated* 


lf|^|9l^11iiid«r  T«to  Bfli  FaU 
piUuti  £iftl» 


]b4i  o£  thtfv-ifieHeftr'bracd  ia,  th&  ocdd   re^ma  of  ihe  north,   and  on2y  visit  our 
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shores  during  the  winter,  but  a  few  remain  in  this  country  all  the  year.     Like  the 

Mergansers,  they  make  their  nests  close  to  the  water,  and  line  them  with  down  polled 

from  their  own  bodies.    The  eggs  are  rather  numerous,  and  the  young  soon  take  to 

the  water. 

Of  the  true  Pochards  (Aythya)  one  of  the  most  celebrated  is  the  Canvas-backed 

Duck  of  North  America  {A.  vallisneria),  which  visits  the  United  States  from  the 

northern  parts  of  the  continent  in  great  abundance  about  the  middle  of  October.  After 

recruiting  themselves  for  about  a  month  in  the  United  States  they  become  fat,  and  are 

then  regarded  as  a  great  delicacy.    Two  nearly-allied  species  are  found  in  Britain 

during  the  winter,  sometimes  on  fresh-water  pools  and  rivers  and  sometimos  in  the 

neighbourhood  of  bays  and  estuaries. 

Another  species,  which  is  perhaps  still  better  known  to  the  majority  of  our  readers, 

is  the  Eider  Duck  {Somateria  moUissima,  Fig. 

13G)  an  inhabitant  of  the  arctic  portions  of 

both  Europe  and  America,  where  it  occurs  in 

the  greatest  abundance.    The  down  of  this 

bird  is  regarded  as  preferable  to  that  of  any 

other  for  making  quilts  and  similar  articles, 

in  which  warmth  and  lightness  are  required ; 

and  the  inhabitants  of  the  countries  in  which 

the  Eider  Duck  breeds  collect  the  down  in 

large  quantities    by  plundering    the  nests, 

which  the  females  line  with  this  material. 

The  female  continues  laying  and  plucking 

fresh  supplies  of  down  from  her  body  for 

some  time,  and  in  this  manner  it  is  said  that 

about  half  a  pound  of  down  may  be  procured 

from  each  female.    This  is  worth  about  four  dollars  a  pound.    The  Eider  Buck  and  a 

nearly  allied  species,  the  King  Duck  {Somateria  apectahilia)^  occur  not  unfrequendy 

upon  the  British  coasts,  and  occasionally  breed  on  the  Orkneys  and  Hebrides ;  but  not 

in  sufficient  numbers  to  render  it  worth  while  to  collect  their  down.    Their  flesh  is 

very  good. 

The  Anatina,  or  true  Ducks,  closely  resemble  the  preceding  groups  in  their  general 
conformation,  and  in  the  form  of  the  bill ;  but  the  hinder  toe  ia 
only  furnished  with  a  very  small  membranous  lobe  (Fig.  137). 
The  tibiae,  as  in  the  Fuligulinse,  are  naked  at  the  extremity. 
These  birds  all  frequent  fresh  water,  where  they  feed  npon  the 
Worms,  Mollusca,  and  Larvae  which  they  pick  out  of  the  mud. 
A  considerable  portion  of  their  food,  however,  consists  of  vege- 
table matters,  such  as  grass,  roots,  seeds,  &c.  They  axe  grega- 
rious in  their  habits,  and  generally  migrate  in  large  flodb. 
The  males  are  larger  than  the  females,  and  often  adorned  widi 
beautiful  colours,  whilst  the  females  are  usually  of  a  man 
uniform  and  sober  tint. 

They  moult  twice  in  the  year,  in  June  and  November ;  in 
June,  the  males  acquire  the  female  plumage  to  a  certain  extflttti 

but  they  regain  their  proper  dress  at  the  second  moult,  and  retain  it  during  the 

breeding  season.    The  nest  is  usually  placed  on  the  ground,  amongst  reeds  and  sedges 


Tig.  136.— Eider  Duck  {Somateria 


Fig.  137.— Hinder  toe  of 
a  true  Duck. 
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near  the  water,  Bometimes  in  holes  or  in  hollow  trees,  but  rarely  amongst  the  branches. 
The  eggs  vary  ^m  ahout  eight  to  fourteen  in  number,  and  the  young  are  active  from 
the  moment  of  their  exclusion,  and  soon  take  to  the  water,  where  they  are  as  much  at 
home  as  the  old  birds. 

A  well-known  example  of  this  group  is  the  common  Mallard  or  Wild  Duck  {Anaa 
3o$ehtu)y  the  original  of  all  the  ordinary  domestic  varieties.  The  Wild  Duck  is  an 
inhabitant  of  all  the  countries  of  Europe,  especially  towards  tho  north ;  in  other  parts 
of  this  continent  it  appears  to  be  more  or  less  a  bird  of  passage.  It  is  also  abundant 
in  North  America.  It  is  plentiful  in  Britain  at  all  seasons,  merely  quitting  the  more 
exposed  sitoations  at  the  approach  of  winter  and  taking  shelter  in  tho  valleys ;  or,  in 
ease  of  a  severe  winter,  visiting  the  estuaries.  In  a  wild  state,  the  Mallard  always 
pairs,  and  during  the  period  of  incubation,  the  male,  although  he  takes  no  part  in  the 
process,  always  keeps  in  the  neighbourhood  of  the  female  ;  and  it  is  singular  that  half- 
bred  birds  between  the  wild  and  tame  varieties  always  exhibit  the  same  habit, 
although  the  ordinary  domestic  Drakes  are  polygamous,  always  endeavouring  to  get  as 
many  wives  as  they  can. 

Formerly,  before  agriculture  and  drainage  had  made  such  great  progress  in  this 
country,  Wild  Ducks  were  far  more  abundant  and  generally  distributed  than  they  are 
at  present ;  but  they  still  occur  in  vast  numbers  in  the  fenny  districts.  They  are,  of 
course,  an  object  of  pursuit  with  sportsmen ;  but  the  greater  part  of  those  taken  for 
sale  are  captured  by  means  of  a  peculiar  arrangement  of  nets,  commonly  denominated 
a  deeoff.  This  decoy  consists  of  a  large  piece  of  water,  situated  in  the  midst  of  a  quiet 
pLsntation,  from  which  six  semicircular  canals  are  cut,  and  these  are  roofed  over  with 
hoQft  and  covered  in  with  netting.  The  Wild  Ducks  are  decoyed  into  these  canals 
Vf  sems  of  deooy  Ducks,  which  are  young  Ducks  trained  to  come  to  a  whistle,  and 
tibe  pegDMm  engaged  in  working  the  decoy  proceeds  along  the  side  of  one  of  the  canalg 
and  calls  the  decoys,  which  are  quickly  followed  by  any  Wild  Ducks  that  may  be  upon 
the  water. 

A  series  of  reed  screens  along  the  sides  of  the  tunnel  serve  to  conceal  the  decoyman, 
▼ho  proceeds  along  the  convex  side,  from  the  birds  in  its  interior,  and  the  man  always 
calls  the  decoys  to  that  tunnel  in  which  the  convex  side  lies  to  leeward,  so  that  the 
birds  in  advancing  may  have  no  chance  of  perceiving  his  presence  by  the  sense  of 
amell.  In  this  manner,  with  tho  assistance  of  a  well-trained  dog,  the  Ducks  arc  driven 
'  op  to  the  further  end  of  the  tunnel,  which  gradually  becomes  narrower  as  they  advance, 
and  terminates  in  what  is  called  a  tunnel  net,  which  can  be  detached  from  the  main 
tnnnel  as  soon  as  the  Ducks  have  been  driven  into  it.  By  this  .arrangement  of  nets, 
Bisny  other  water-fowl  are  taken  besides  tho  common  Wild  Ducks.  The  principal 
Clotures  are  late  in  the  autunm  and  during  the  winter,  after  the  arrival  of  the  great 
flights  of  the  northern  migratory  species,  of  which  tho  .'principal  are  the  Teal  {Quer- 
fmkda  Oncea)y  the  Widgeon  (Mareca  Penelope).,  and  the  common  Pochard  (Aythya 
firina).  All  these  birds,  with  the  exception  of  the  last-named,  belong  to  the  sub- 
family Anatinffi.  Several  other  species  of  Ducks  visit  this  country  during  the  autumn 
tod  winter,  and  a  few  pairs  of  most  of  them  appear  to  remain  and  breed  here.  Their 
ordinary  breeding  stations,  however,  are  generally  situated  far  to  the  north. 

In  the  Swans  {Cffffninai)  the  biU  is  nearly  of  the  same  form  as  in  the  Ducks,  as  are  also 
the  feet ;  which,  however,  are  much  stouter  in  proportion.  The  bill  is  rather  long, 
tndof  nearly  equal  breadth  throughout;  and  the  neck  is  greatly  elongated.  These 
large  and  elegant  birds,  of  which  several  species  are  found  in  this  country,  are  amongst 
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theomnt  graceful  of  lite  «qaatie  Inrds-^-Aiid  few  •bjeets  in  nfttove  <periuif8/  mm  wmn 
pbasrag  llianaltrge  snrmn  noTing  tn  ita :  nsoal  jnajegtie:  manner  owr.  the  inoaiit  >■■»■ 
£cice  of  tke  water.  Their,  wings  are  very  longiand  poweiful,  and tnany  ofAkaiMyirfyi 
long  migrations,  during  which  they  always  fly  in  single  lines.  Their.di0t-is>praicapi% 
of  a  Tcgetahle  nature^  consisting  of  grass,  reot8,and  leeds ;  but  they  aor^Mid-AlMrtAfeed 
upon  worms  and  aquatic  insects.  Swans  .are  gregarions  *  at  jdl  :weaa9ma,  '  Thsaiit, 
which  is  Tory  bulky,,  is  composed  of  grass,  rushes,,  and  ooaDsa  herbage,.;aad ;  pheM  ■  tn 
the  ground,  generally  amongst  the  sedges  of  the  brink ;.  and  seraBal  lobservfagSkaife 
stated  that  the  -Swan,  when  sitting,  has  been  known*  to  sidd  considaniibly  4o:the 
materials  of  her  nest,  so  as  to  raise  itsometimes  as  mueh.aa.two  feet  «r.two  £Betv«ad.ia 
half,  in  anticipation  of  heaTy  rains,  -which  swelled,  thewsters  iOAueh  an  eztelitlkit 
tho.^nest,  if  left:  in  its  original  condition,  (would  haTc  been  •eompleteiy.'iBvbnief^KL 

^Tke  .'noaie  tto&ammB  in. 
compaQy  .'wiittt  i  tii»  4»- 
male  daring  'tfastpeaMl 
of  incubation,  *and'  as- 
sists in  iih&  caro>.6f  liie 
yovng.'  a(fter'  tliar  *8b- 
(dvaion.  Ad  mteiBit- 
i«g  insteice  6i  ^Ike 
courage  -  and 
nation  of  the 
Swan  an  defen^Knif'kii 
young,  is  'sdattd  'dqr 
Mr.YanelL  JL^abtf 
tke  Whoa^aag  j«r 
Hooping  Swans  X^MP  I 
ntM  ferus)  hadbsedia  i 
the  gasdens  .of  the 
Zoological  -Soeiirty  in  ! 
the  sammefT  -of  1199. 
rig.  138.— 'ITie  Head  of  the  Whooping  Swan  (Cyyauw/ci'iM;.  **  The  Oyenets,"   safS 

Mr.  Yarrell,  '^whcn  only;  a  few  days  old,  were  sunning  themseiyes.  on  the  -margin  (d  : 
one  of  the  islands,  close  to  the  deep  water.  The  parent  birds  were  swimming  near. 
A  Carrion  Crow  made  a  descent  and  struck  at  one  of  the  Cygnets ;  the  old  nude  Hooper 
came  to  the  rescue  in  an  instant,  seized  the  Crow  with  his  beak,  pulled  him  into  -the 
water,  and,  iu  spite  of  all  his  buffetings  and  resistanse,  held,  him  there  till  he  was 
dead."  The  name  of  the  Hooper  or  Whooping  Swan  given  to  this  bird,  which  is  the 
common  Wild  Swan  of  Europe,  is  an  allusion  to  the  peculiar  note  emitted  by  thenaie, 
which  is  paid  by  Mr.  Yarrell  to  be  exactly  similar  to  the  word  "  hoop,"  repeated  sereril 
times  in  succession.  Theintensity  of  this  sound  is  greaUy  increased  by  the  'OonYolBtio& 
of  the  trachea,  which  penetrates  the  keel  of  the  sternum  almost  to  its  posterior  «xtrenily, 
and  is  then  bent  back  upon  itself  so  as  to  return  to  the  front  of  the  stcmnm  before 
reaching  the  lungs. 

An  arrangement  in  some  degree  similar  to  this  occurs  also  in  another  Biitisli  q^ies, 
Bewick's  Swan  {Cy^us  Beimc&ii),vr\ac\i  also  produces  a  considerable  noise,  eeperaiAy 
when  flying  on  its  migrations;  but  the  trachea  of  the  eonmon  Tame  &wan'(<7.  «A>f)'is 
quite  .simple,  and  the  bird  has  only  a  soft,  plaintive  Toice,  very  (fiffnEent^^Pom. the 
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:m(iteof:'AelH«>per.    The  hMm  fpeciet  and  Bewick's  Swan  are  winter  TiBitors 

IB  ■  i thiiicODn»tiy,-.  JPaarly^all  6f  them.*  quitting  our  skoree  in  the  spring  to  seek  tiieir 

I    hiifl  i  ng .  ■tatifa—  in  tiie:  most  .northern  countries  of.  Europe.    Another -spemos,  the 

<  id  mmtttafriKt,  «e  called' ■feom-'tho  orgoets  heiogi  white  instead  of  grty  ior  browmsh, 

JMi/ig  ihe  case  :*Jiiith  Uthe- -cither  Swans,  -oooasionally  makes  its  appearance  in  l^is 

twuiil  I  y  dnxing  *«eTers:^ winters ;  it  ia  sometimes-  hrought  hj  cloalers  firom  the  Baltic, 

sqajdm  tiie  uune  of  the  Polish  Swan,  but  its  summer  residenoo  is  not  aoouraitely 

known. 

-Sho  Miate^  or  Xame  Swan  {Oj^hus  o/or),* which  is  the  ■  largest 'and  most  elegant  of 
HM^Bntnih  .'sipeciflBi  is4il80  the-  only  one  which  is  permanently  resident  in: our  islands. 
'SdMsAy  in'fiurt,  presents  a  more  ornamental  appearance  upon  a  river  or  lake  than  the 
jmamcn.  Swan;  and  in  this  conntry,  at  any  rate,  this  bird  has  been  from,  a-  very  early 
fmod-£b»  dbjectiof  Tarions  prcsorratiiro  laws.  By  a  law  of  Henry  YII.,  stealing  a 
fcHL*aegg  waspnaishable  by  a  year's  imprisonment,  and  a  fine  at  tho  pleasure  of  the 
ioBBg.  ^fitraling  -the '  Swans  themselves,  or  attempting  to  do  so,  was  punished  still 
•man  lerBrely.  -By-an  earlier  law,  no  English  subject  could  have  property  in-  Swans 
■tiaEBgiB  in  a  pnhUo  river  or  creek,  except  by  a  royal  grant,  which  is  accompanied  by  a 
ric  Sepnsentatiens  of  many  of  those  distinctive  marks,  with  other  curious 
fartieiilna  salsttng  to  what  may  be  called  the  legal  history  of  the  Swan,  may  be  found 
a  the  third  ifcinmeofMr.  Yanell's  '*  British  Biids." 

ISiegeneial  ooloar  of  the  European  species  of  Swans  is  white, ^sometimes-with  a 
l^syiah  tinge ;  bnt  acspccies  has  been  found  abundantly  in  Australia  which  is  entirely 
^iaaky.  with-tha  exoiption  of  a  &w  white  feathers  in  the  wings,  and  the  bill,  which  is 
loi^t  red.  These  birds  were  vexj  numerous  in  Van  Diemen's  Land ;  and  Swan  Biver, 
en  -the- wast  coast  of -Anatralia,  reoeived  its  name  from  the  great  quantities  of  them 
mMA,  inhabited  it  atthe^ime  of  its  disoovory.  The  Black  Swan  (G.  atrmius)  is  nearly 
ealnge.na  the 4)omnK)n- white  epocies,  and  may  now  often-be  seen  in  company  with  it 
n  omamental  watevs. 

Tlie  iAnmrinm,  or  Geese,  have  a  large  heavy  body,  with  a  tolerably  long  neck,  a 
heed,  and  a  conical  bill  (Fig.  139).    Their  feet  are  rather  long,  and  the  hind  toes 


Fig.  ia9.-^ead  bf  the  Gray  Geose  {Anter  fit'.m). 

iBy  small ;  fherwings:  are  long  and  powerful.    Those  birds,  many  of  which-«ire  only 
inferior  in  size  to  the  Swans,  resemble  these  in  most  of  their  habits ;  they  live  together 
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in  flocks,  inhabit  the  polar  regions  during  the  summer,  and  migrate  in  autumn  in  search 
of  a  more  genial  climate  in  which  to  pass  the  winter.  During  their  migrations  they 
fly  in  long  lines,  at  a  great  height  in  the  air,  continually  emitting  loud  cries.  They 
feed  on  vegetables,  such  as  grass,  herbaceous  plants,  and  seeds,  and  generally  take  up 
their  abode  in  marshy  places.  In  these  situations  they  build  their  nests,  which  are  of 
large  size,  and  composed  of  coarse  grass  and  other  herbage.  They  lay  several  eggs ; 
and,  according  to  Professor  Nilsson,  the  males  quit  their  partners  during  the  period  of 
incubation,  and  collect  in  flocks  close  to  the  sea. 

Of  the  True  Wild  Geese  (Anser)  several  species  are  found  in  this  country,  princi- 
pally as  winter  visitors,  although  some  species  occasionally  remain,  and  breed  here 
during  the  summer.  The  Gray  Lag  Goose  (Anser  ferusy  Fig.  139),  which  is  said  to 
have  been  very  abundant  formerly  in  the  fenny  districts,  is  now  rarely  found  in 
Britain ;  but  Mr.  Yarrell  appears  to  consider  this  as  the  original  of  our  domestic  breed, 
perhaps  with  a  cross  of  the  White-fronted  Goose  (Amer  albifrofut)^  which  still  visits  ; 
our  shores  in  considerable  numbers  during  the  winter.  The  commonest  of  the  British 
species  is  the  Bean  Goose  {Anser  segetum).  The  Bemicle  Geese  {Bemie^  axe  marine 
in  their  habits,  and  feed  almost  entirely  upon  Algss  and  upon  the  Grass-wrack  {fittUn 
marina).  Like  the  Common  Geese,  they  are  only  winter  visitors  in  our  c1inmto%  and 
pass  during  the  summer  to  the  highest  northern  latitudes.  The  name  of  Banii6le  or 
Barnacle  Geese,  appHed  to  these  birds,  alludes  to  an  absurd  fiction  which  was  rdated 
as  sober  truth  by  the  older  naturalists,  that  these  birds  were  produced  from  the 
common  Barnacles,  the  latter  in  their  turn  originating,  according  to  some  accounts^ 
from  the  fruits  of  a  particular  tree  whose  branches  dipped  into  the  water.  This  ridi- 
culous notion  is  not  yet  entirely  exploded  in  the  minds  of  the  ignorant. 

A  curious  form  belonging  to  this  sub-family  is  the  Oereopsis  of  New  HoUand 
{Cercopsis  Novce-HoUaiiditje),  which  presents  a  considerable  resemblance  to  the  Common 
Geese,  but  has  the  front  of  the  head  covered  with  a  yellowish  leathery  skin,  and  the 
legs  much  longer  in  proportion  than  in  any  other  Goose,  with  the  extremities  of  the  \ 
tibiae  covered  with  a  naked  skin.  This  bird  has  a  §ood  deal  of  the  grallatorial 
character  about  it,  and  is  considered  by  some  writers  as  forming  one  of  the  links 
imiting  this  order  with  the  following  one. 

But  a  far  closer  approach  to  the  Grallatorial  Birds  is  made  by  the  Flamingoes 
{Phosnicopterince),  which  were,  in  fact,  placed  amongst  the  Waders  by  most  of  the 
older  naturalists,  down  to  the  time  of  Cuvier  and  even  later.  The  whole  organization 
of  these  birds,  however,  shows  that  they  must  be  referred  to  the  Natatores,  and  indeed 
to  the  family  Anatidse,  with  which  they  agree  in  all  essential  points,  although,  at  the 
same  time,  they  undoubtedly  present  several  extraordinary  characters. 

The  form  of  the  bill  is  quite  sufficient  to  distinguish  the  Flamingoes  from,  any 
other  members  of  the  order  Natatores.  It  is  large  and  thick,  the  lower  mandiUfl 
has  a  somewhat  oval  form,  with  the  sides  turned  up  so  as  to  constitute  a  sort  at 
semi-cylindrical  channel ;  whilst  the  upper  mandible  is  broad  and  rather  flat,  and  baft 
suddeidy  in  the  middle  so  as  to  fit  exactly  to  the  edges  of  its  fellow.  The  margins  of 
the  two  mandibles  are  furnished  with  very  fine  transverse  lamellae,  which  are  described 
by  Cuvier,  who  says  that  these,  taken  in  conjunction  with  the  thick  fleshy  tongue,  show 
that  the  Flamingoes  are  closely  allied  to  the  Ducks ;  but  some  of  the  other  naturalistii 
who  place  them,  with  Cuvier,  amongst  the  Grallatorial  birds,  appear  to  have  entirely 
overlooked  these  characters,  whilst  others  describe  them,  but  make  no  mention  of  tlA 
relationship  thereby  indicated. 
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Fig.  140.— The  Flamingo  {Photnicopterus  ruber), 

I,  however,  to  the  great  length  and  slendemess  of  the  legs  and  neck  that  the 
goes  are  indehted  for  their  being  regarded  as  wading  birds ;  and  it  must  be 
)d  that,  in  these  respects,  they  exceed  most  of  the  birds  properly  belonging  to 
Qatorial  order.  The  legs  are  excessively  long  and  slender,  and  the  greater  part  of 
B  are  bare  of  feathers,  as  in  many  of  the  waders ;  but.the  three  anterior  toes  are 
ttly  united  by  a  membrane.  The  elongation  of  the  neck  is,  of  course,  intended 
le  the  birds  to  reach  the  surface  upon  which  t^ey  are  standing ;  and  yet  it  is 
'  greater  than  that  seen  in  many  short-legged  Natatorial  Birds, 
heir  habits  and  mode  of  life  they  also  agree  essentially  with  the  swimming 
They  live  upon  the  sea-shore,  where  they  feed  upon  MoUusca,  Crustacea,  and 
Lshes,  for  which  they  dabble  about  in  the  mud  and  sand,  with  their  broad  bills, 
iy  the  same  manner  as  a  duck,  and  when  thus  employed  the  object  of  the 
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peculiar  conformation  of  the  bill  is  plainly  seen.  When  the  neck  is  turned  downwards 
to  reach  the  ground  in  the  most  natural  position,  the  bent  apical  portion  of  the  upp^ 
mandible  is  necessarily  directed  downwards  ;  this,  then,  takes  the  place  of  the  lower 
mandible  in  the  Duck,  and  serres  to  scoop  and  feel  about  in  the  mud.  The  tongue 
also  assists  wonderfully  in  the  prooess  of  straining  the  muddy  water,  and  retaining  the 
food ;  it  is  furnished  with  numerous  spines  on  its  surface,  and  these  are  pressed  by  the 
mere  weight  of  the  tongue  against  the  lamellae  of  the  upper  mandiMe  when  the  animal 
is  feeding  with  its  head  in  this  reversed  position. 

They  are  exceedingly  gregarious  in  their  habits,  collecting  into  large  troops  in  the 
marshes,  where  they  follow  the  rise  and  fall  of  the  tide  in  their  search  for  food,  so 
that  they  are  often  seen  extending  in  single  file  over  a  considerable  space.  Whai 
standing  in  this  way,  the  common  Flamingoes  (I%BKU»pterm  rnbtr^  Fig.  140),  which 
stand  about  five  feet  in  height,  and  ai«  of  a  ibe  rose  colour  with  bright  re^  wings, 
are  said  to  produce  exactly  the  eieet  of  a  Kgimeiit  of  fK^dien  tftanding  in  line.  Whilst 
the  communityis  thus  engaged  in  se^ingtlio  means  of  fubaislaiioe,  certain  of  itsmamben 
are  said  to  be  employed  in  the  oapteitj  of  sentinek,  to  gi^e  aotioe  of  tiw  approach  of 
danger;  this  is  done  by  a  loud  coy,  like  tiie  somid  of  a  trampct,  an  heazisg  wliich  the 
whole  will  take  wing  and  escape  to  some  place  of  greater  seouritf,  Thxij  alio  migrate 
in  large  flocks,  when  they  fly  in  in  angolar  line,  like  tliflt  freqpeaHy  fenoMd  Iff  Geese 
and  Swans  in  their  migrations. 

The  females  are  smaller  and  less  brilliaatly  coloured  tbaa  tha  malea.  They  form 
a  most  singular  nest  of  mud  in  the  shape  of  a  hillock,  witii  a  ca:?ity  at  the  top ;  in 
this  they  lay  two  or  thee  white  eggs,  and  then  sit  astride  iip(m  the  top  vitii  one  leg 
on  each  side.  The  young  are  able  to  mn  within  a  few  daji  after  their  exxslnsion  from 
the  e^^. 

The  common  Flamingo  (Fig.  140)  is  found  in  the  Sontk  of  fiucpe^  especially  in 
Sicily,  Calabria  and  Sardinia,  bat  it  is  more  abundant  in  the  warm  regions  of  A&ica 
and  Asia.  They  are  exceedingly  beautiful  birds,  their  j^nmage  being  of  the  most 
delicate  character,  and  their  flesh  is  said  to  be  equally  good.  Flamingoes  were  amongst 
the  objects  of  the  extravagance  of  the  Koman  epicures,  and  a  dish  of  the  tongues  of 
these  birds  was  regarded  as  a  great  delicacy.  A  species  of  about  the  same  size  as  the 
European  bird  is  found  in  most  parts  of  America,  migrating  from  the  tropical  regions 
as  far  north  as  the  southern  states  of  the  Union.  It  is  the  Fhtenicapterua  chilenm 
of  Molina. 

Order  II. — Grallatores. 
General  Characters. — In  the  Grallatorial  or  Wading  Birds  the  feet  are  always 
formed  for  walking,  usually  of  great  length,  and  the  toes  are  never  united  by  a  mem* 
brane,  in  the  same  way  as  in  the  preceding  order.  They  arc,  however,  sometimea 
surrounded  by  membranous  lobes,  and  in  many  cases  furnished  with  a  small  web  at  the 
base.  The  great  length  of  the  legs  is  generally  due  to  the  elongation  of  the  tam; 
but  the  tibiae  are  also  frequently  very  long,  and  generally  bare  of  feathers  for  a  greater  or 
less  extent.  The  naked  portion  of  the  tibiae  is  covered  with  a  reticulated  skin,  like  thil 
of  the  tarsi  and  toes ;  but  in  many  oases  the  latter  are  more  or  less  covered  with  honx 
plates  or  scutella.  The  toes  arc  usually  four  in  number— three  in  front  and  one  b^iind ; 
the  latter  varies  greatly  in  its  development,  being  sometimes  very  small,  and  sbmetimei 
as  long  as,  or  longer  than  the  others ;  it  is  placed  either  on  the  same  level  with  the 
anterior  toes,  or  raised  more  or  less  upon  the  back  of  the  tarsus.    The  anterior  toe«  ve 
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J  elongated,  and  tbe  twp  outer  axe  (^ton  united  together  for  a  certain  portion 
vkngth. 
ie  great  length 
9  legs  in  the 
itj  of  theae 
enables  them 
db  -with  great 
Y  in  riiallow 
in  aearch  of 
ih  and  other 


Fig.  141. <— Foot  of  Gallinole  {OalUnula  chloropus). 


Bupon 

they   feed; 

tiie  it»fn^ 
Indkiorefl  or 
Bi  i|ipLied  to 
ler.  In  many 
howeveri  this 

at  apply ;  for  the  legs  of  seToral  species  are  too  short  to  bo  of  any  use  to  them  in 
g;  -whilst  other  species,  in  which  the  legs  are  much  elongated,  are  iohahitants 
aitaations,  and  are  never  found  in  the  yicinity  of  water.  Some  species  run 
he  snrfitce  of  aquatic  plants,  and  others  swim  and  dive  with  greater  facility  than 
of  the  true  Natatorial  birds.  They  are  all  active  birds,  running  with  great 
eea,  and  usually  possessing  great  power  of  flight. 

e  development  of  the  neck  keeps  pace  with  that  of  the  legs,  and  in  most  cases 
ak  also  is  of  considerable  length.  The  latter  organ  is  almost  always  longer  than 
»d,  usually  of  an  elongated  conical  form,  sometimes  almost  cylindrical,  and 
nally  flattened  and  more  or  less  dilated.  The  tongue  is  fleshy  and  usually 
nlar. 

e  wings  are  well  developed,  often  of  great  size,  and  the  birds  are  almost  always 
hi  fliers,  although  many  of  them,  when  disturbed,  appear  to  prefer  trusting  to 
eng  legs  to  betaking  themselves  to  the  air.  The  plumage  is  soft,  and  bears 
in  resemblance  to  that  of  the  Natatorial  birds,  but  the  feathers  are  generally 
led  with  a  distinct  plumule. 

e  habits  of  these  birds  vary  considerably.  Most  of  them  inhabit  the  vicinity  of 
or  marshy  places,  where  they  wade  about  in  search  of  aquatic  animals,  or  walk 
he  moist  ground  and  amongst  the  rank  herbage,  seeking  for  worms  and  insects. 
are  found  in  dry  situations,  but  their  food  is  of  much  the  same  nature  as  that 
r  marrii-loving  brethren,  t&d  very  few  appear  to  take  any  considerable  portion 
stable  nooriahment. 

▼Uioni. — ^The  birds  of  this  oider  may  all  be  referred  to  six  family  types.  In 
A  ol  theee,  the  SaUidm,  or  Bails,  tiie  MU  is  always  short,  rarely  longer  than  the 
inofty  eompresscd  and  wedge-shaped ;  the  upper  mandible  usually  has  a  groove 
sh  side,  near  the  middle  of  which  the  nostrils  are  situated.  The  latter  are 
IS — ^that  is  to  aay,  they  open  through  the  bill.  The  ridge  of  the  bill  is  often 
T  less  expanded  at  the  base,  and  sometimes  forms  a  large  plate,  covering  the 
id  (Fig.  142).  The  legs  are  stout,  not  very  long,  sometimes  short;  but  the  toes 
lally  of  great  length,  and  frequently  armed  with  very  long  claws.  The  wings 
>  n»%  and  in  some  genera  armed  with  spinea  at  the  carpal  joint    The 
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FJg^.  142»— ^Uead  of  Jlicojiii  [PtnTa  Jacana 


liDck  U  rather  short}  and  the  bead  anmllf  oblongj  end  compressed.     The  body,  ulso, 

h  mvLch  comprassed  in 
fdnQf  and  the  tail  is  tqtj 
shqrt. 

The  throat  and  cbso- 
pbagus  lire  of  modi^mte 
^'idth,  and  there  is  no 
crop  ;  the  stomach  fonm 
a.  atrong  gizzard,  and  the 
mtestine  id  longr  ^d 
furnished  with  rather 
large  emoa. 

The  relations  of  these 
hirds  are  somewhat  sin* 
giilar.  In  their  general 
fomt ,  and  indeed  m.  BOme 
p  lints  uf  their  intenml  jmatomy,  they  resemble  tho  Gallinaoeoua  hirds,  and  the^  food 
uUo  partakes  of  the  game  nature  ^  whilst^  on  the  other  hand,  mmQ  of  them  ore 
fLLmlahud  mth  membrtmeus  IoIkis  on  the  toes.  Maiij  ean  awim  with  ease,  and  a  fe^ 
actniilly  exceed  many  of  the  true  Natatorial  birds  in  the  facility  with  which  they  not 
unly  movo  upon  the  sm-faco  of  the  water,  but  even  dive  into  its  deptha.  They 
gonorally  liro  amongst  the  sedges^  rushes,  and  other  plants  at  the  edges  of  watcTi 
and  iome  also  in  com-fiulds ;  hut^  in  cither  situation,  the  eompreased  foim  of  their 
Ijodios  is  peculiarly  adapted  to  allow  them  to  pass  with  ease  amongst  the  stems  of 
the  plants.  Thoir  elongated  toes  also  enable  them  to  support  themselTea  iipon  floatinf 
aqnatie  plani$. 

The  llaUidnD  feed  prindpally  upon  wonna,  moUusea^  and  insects ;  but  many  ak? 
oat  a  ^ood  deal  of  vegetable  food,  such  as  blades  of  graas  and  seeds.  Some  of  them  are 
military  I  others  more  or  less  gregarious  in  their  habits.  They  build  a  large  nmt  of 
dried  groaaea  and  sedges,  plaeing  it  upon  the  ground  amongst  thick  herbage  ;  the  eggs 
vary  eonsiderably  in  number,  aad  the  young  are  able  to  ruup  and  frequently  to  awimj 
as  soon  aa  they  arc  hatehoo. 

The  British  species  all  belojxg  to  that  section  of  the  family  wMeh  constitute  ihe 
fiimily  KaUida^  of  Mr,  G.  R,  Gray.  They  have  the  beak  hut  aUghtly  arehed  towards 
the  tip,  the  wings  unarmed,  and  the  claTa  of  moderate  length.  In  the  Gallinulea 
(«?«**fijt»l*>»#),  or  Wnter-hensvthe 
baae  of  the  ridge  of  the  biU  is 
dilated  mto  a  soft,  oblong  plate, 
which  occupii>4t  a  greater  or  le^ 
extent  i^f  the  forehead,  Th^***^ 
birds  aiv  espeeially  aquatie  In 
th«ir  habits,  iiTing  amongat  the 
p«*ds  and  s«dg«  of  the  banki  of 
rtift^rs  aftd  lak«s,  and  m  matdiy 

With  gwmt  ftituhty,    Ihmr  tifod 

roiuto  of  ixLs^U,  w^onw,  and  mcUufca,  mth  a  eooaiderable  proportiott  of  teed^ 

»jp««:latly  lhti«a  of  the  Oraaiiiatfri  i^  planta.    The  Brttiah  speeie^  of  Galiinnle  (GaiimuU 
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cUbrqpttf)  IS  about  twelw  o?  ilurteeQ  inohea  in  length,  and  of  a  dark  gray  colour, 

olive^brown  above ;  tlie  bill  and  frontal  plato  are  ydlow  and  red,  and  the  legs  green. 

The  tmm&  of  GaUiaiale  applied  to  these  birdi  alludea  to  th©  oloso  TCsomblanco  which 

they  present  to  small  hena 

when  numing  abotit  upon 

the  groimd.    The  Coota, 

(»f  which    (nie    species 

{Ftdtea  atra)  is  also  foiind 

in  BritaJiij  are  very  Aim  U 

lar  to  the  true  Gaiiuuks 

m  their  habits,  but  are 

itm   more  strikingly   adapts   for  an 

aquatio  lifei  the    toes  being   bordered 

with  broad  membranous  loboa  (Fig.  143), 

which  give  the  fii^t  a  coDsiderablc  dmi-* 

larity  to  tbofio  of  the  Grcbea,  (see  page 

160).  From  this  ciraumatance  M.  Tern- 

minck  arranged  the  Coots  and  Grebes  to- 

g^er  in  one  order,  to  whicb  be  gave  the  numo  of  Pmtmti* 

f9ie»*    These  are  the  only  Epeelcs  of  the  Gallinulince  that 

occur  in  Britain,  and  they  remoin  in  our  islands  all  the  year. 

There  ape  numerous  ezotie  fipeeles,  some  of  them 
Kmfiiderably  larger  than  the  European  members  of  the 
group.  Amongst  tbese^  one  of  the  most  remarkable  ia  tlio 
N&ismiA  of  New  Zealand,  a  bird  which  was  long  supposed 
to  be  extinct,  aa  it  wai  only  known,  like  the  Mmrnis  of 
tliose  islandsj  by  the  oocasiotial  occurrence  of  its  bones. 
It  has,  however,  been,  token  alive  within  tho  last  few 
jears. 

The  true  Rails  (i?ffllir»wF)'arc  destitute  of  the  dilatation  of 
the  base  of  the  bill  which  is  oharsctcristic  of  the  GoUinuJee. 
Ttey  closely  resemble  the  Gdlmuleg  in  their  habits,  but 
ramdn  less  exclusively  in  the  neighbourhood  of  water  j  tbe 
common  Crakes  {Crtx\  of  which  four  apecics  are  found  in 
Britain,  being  genendJy  inhabitants  of  com -fields.  The 
commoT^eflt  species  is  the  Com  Crake  (Crwr  praictisis)  witoao 
cry  of  etEk^  ertk^  ia  farniliar  to  most  country  people — 
ilthougb,  aa  Mr.  ^[acgillivray  observer,  its  appearance'  is  so 
Kttle  known  that  to  many  it  ia  ^* tfo^s  <^  prater ea  nihil'* 
The  common  RaO  {RaUm  a^uatkm)  h  less  abundant  than 
Ihe  Com  Crake  in  this  <3onntry  j  it  is  found  in  damp 
meadows  and  marsbes^  and  along  the  borders  of  atreamHf 
fliero  it  seeks  its  food,  l:^on9isting  of  mixed  animal  and 
vegetable  matters.  The  Hail  remains  in  this  country  all  ^'^•^\*^ZTjfca^,^*'''^^ 
the  year  round ;  b^it  the  Crakes  generally  migrate,  arriving 

m  April  and  May,  remaining  during  the  summer  for  the  purpose  of  breeding,  and 
leaving  us  again  about  Beptember.  They  aU  form  a  lai^e  nest  of  grass  and  other 
herbage,  and  the^yoimg  arc  able  to  run  aboot  the  moment  they  leave  the  egg. 
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In  a  second  section  of  the  fSeunilj— the  Falunudeida  of  Mr.  Qt,  K.  Gray — ihb  Inll  is 
considerably  arched  towards  the  tip  (Fig.  142),  the  wings  are  aimed  with  spins,  and 
the  claws  arc  yery  long  and  acute  (Fig.  144).  These  birds  are  all  exotic,  and  resemUs 
the  Rails  in  their  general  habits,  but  feed  much  more  generally  i^n  TegetaUe  sub- 
stances ;  the  great  length  of  the  toes,  in  most  species,  enables  them  to  ran  with  grsai 
case  upon  the  floating  leaves  of  aquatic  plants.  In  the  oommon  Jacana  (Farra  Jaemm), 
^'hich  inhabits  Brazil,  the  claw  of  the  hind,'  toe  is  excessively  elongated  and  aeute^ 
from  which  circumstance  the  name  of  the  surgeon  has  been  applied  to  it.  The  base  of 
the  bill  is  furnished  with  a  large  free  dilated  plate  (Fig.  142),  which  standi  np  in  front 
of  the  forehead. 

In  the  genus  Palamedea  the  forehead  is  furnished  with  a  singular  hornlike  process, 
and  the  wing  bears  two  spurs.  The  best  known  species,  P.  comutaj  inhabits  Us 
marshy  districts  of  Brazil  and  Guiana.  This  bird  is  larger  than  a  goose,  and  of  a 
blackish  colour,  with  a  red  patch  on  the  shoulder.  It  lives  in  pairs,  and  has  a  fwy 
strong  voice,  which  may  be  heard  at  a  great  distance.  The  Chaja  (C^auna  ehtwarm) 
is  another  nearly  allied  species,  which  has  a  circle  of  moveable  feadiers  on  the  ocdpni 
This  is  also  an  inhabitant  of  Brazil,  where  it  is  frequently  brought  up  in  a  domesti- 
cated condition  amongst  the  fowls  and  geese,  which,  as  it  is  exceedingly  courageous,  it 
is  said  to  protect  from  the  attacks  of  birds  of  prey.  A  remarkable  peculiarity  exhibited 
by  this  bird  is  that  the  skin  is  separated  from  the  flesh  by  a  considerable  interval,  ooeii- 
pied  by  a  looie  cellular  structure  which  is  filled  with  air,  so  that  the  skin  crackles  imdflr 
the  finger.    The  same  arrangement  of  the  skin  occurs  in  some  Cormorants  and  Chuomets. 

The  second  &mily  is  that  of  the  SeohpaeicUBj  or  Snipes,  in  which  the  bill  is  long, 
slender,  and  somewhat  cylindrical  (Fig.  145) ;  generally  obtuse,  flexible,  and  coreied 


Fig.  143.— Uead  of  tbe  coxanon  Snipe  [Scolofox  satUmago]. 
with  a  soft  skin,  which  towards  the  extremity  is  ofcen  abundantly  supplied  withnam^ 
Thtt  upper  mandible  is  lunger  than  the  lower,  and  usually  grooved  on  each  side ;  intht 
besal  portion  of  the  grooves  the  small  no«triL$  are  situated.     The  tongue  is  elongated 
and  slendier ;  the  ti»opbagu;$  narrow,  and  the  stomach  very  mu^seular. 
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The  lega  are  ahort,  and  the  tibiis  aro  f^ouerally  feathered  lower  down  than  in  the 
gaofiralitj  of  Grallatorial  birds,  the  feathers  sometimes  extending  to  the  bend  of  the 
iooL  The  toes,  especially  the  hinder  one,  aro  much  shorter  than  in  the  preceding 
tanuly,  and  frequently  more  or  less  connected  by  membrane ;  in  some  cases  they  are 
surrounded  by  membranous  lobes. 

These  birds  are  always  of  small  size.  They  inhabit  marshy  places  and  the  margins  of 
xiTon  and  brooks,  where  they  walk  about  in  search  of  their  food,  consisting  of  worms 
nd  insects,  which  they  extract  from  the  mud  or  soft  ground  by  means  of  their  long 
bills.  They  are  exceedingly  numerous,  and  present  many  differences  in  form  and 
stroeture,  which  have  given  rise  to  the  formation  of  several  sub-families. 

The  Phalaropos  (Fhalaropina)  resemble  the  Coots  in  having  the  toes  bordered  with 
flunihranous  lobes  (Fig.  146),  and,  like  these,  were  included  by  Tcmminck  in  his  order 
of  Pinnatipedes,  As  might  be  expected  from  this 
conformation  of  the  £eet,  the  Phalaropes  aic  very 
aquatic  in  their  habits,  swimming  with  great  ease, 
and  being  often  met  with  amongst  floating  soa- 
ireed  at  a  great  distance  from  land.     Their  move- 

mei^  when  swimming,  are  very  elegant,  re-  H,r.  U«.-F«>,»f  i*Mp»b„«k.r.«B. 
aembling  those  of  the  Teal ;  and  they  are  con-  ^ 

tumaJly  dipping  their  bills  into  the  water  in  search  of  the  small  iniecta  and  CSnwtacea 
upon  which  they  feed.  Two  species  are  found  in  this  country,  but  only  M  winter 
viators,  their  summer  residence  and  breeding  station  being  on  the  shores  of  the  Arctic 
regions. 

The  Scolopacina,  or  true  Snipes,  have  a  very  long,  straight,  flexible  bill,  which  is 
much  compressed  through  the  greater  part  of  its  length,  but  ia  slightly  enlarged  at  the 
extremity,  where  its  soft  skin  is  furnished  with  numerous  nerres ;  the  tarsi  arc  short, 
the  hinder  toe  very  small  and  elevated,  the  anterior  long  and  slender. 

These  birds  ai-e  found  in  sequestered  marshy  situations,  where  they  may  be  seen 
pddng  their  delicate  and  sensitive  bills  into  the  mud  in  search  of  the  worms  and  larvoe 
which  constitute  their  food.  Several  species  are  found  in  this  country,  but  only  as 
vinter  visitors,  their  breeding-grounds  being  situated  far  to  the  north,  although  a  few 
appear  to  remain  with  us  during  the  summer.  They  usually  ms^e  their  nests  in  slight 
bollows,  lined  with  fragments  of  grass  and  sedge,  and  lay  four  eggs.  Although  these 
birds  are  of  small  size,  their  flesh  is  regarded  as  a  groat  delicacy,  and  they  generally 
attract  a  good  deal  of  the  sportsman's  attention.  The  largest  British  species  is  the 
Woodcock  (JScolopax'rmticola),  which  measures  about  fourteen  inches  in  length. 

Of  the  foreign  species,  those  of  the  genus  Rhynchcca  are  remarkable  for  the  brilliancy 
of  their  colours  and  for  the  occllated  spots  upon  the  quills  of  their  wings  and  tails. 
There  are  aeyeral  species,  found  at  the  Cape  of  Good  Hope,  in  India,  Madagascar,  and 
Australia. 

The  TringiruBy  including  the  Sandpipers  and  numerous  allied  birds,  diflcr  from  the 
Snipes  principally  in  the  greater  length  of  their  legs.  Tho  bill  is  long,  slender,  grooved 
throughout,  sometimes  straight,  sometimes  curved  either  upwards  or  do^vn wards.  The 
hinder  toe  is  yery  small  and  elevated  on  the  back  of  tho  tarsus,  or  sometimes  entirely 
wanting,  and  the  anterior  toes  are  usually  slightly  webbed  at  the  base.  Many  of  tho 
Sandpipers  present  a  good  dual  of  resemblance  to  tho  Snipes  in  their  appearance ;  and, 
like  those,  they  are  generally  found  in  tho  neighbourhood  of  water — some  of  them  even 
iwimming  with  facility.     They  collect  in  flocks  during  tlie  winter,  seeking  for  their 
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food,  which  consists  principally  of  worms,  insects,  and  mollnsca,  hy  inserting  their  long 
bills  into  the  mnd  or  soft  ground  of  the  shore.  In  the  winter  they  not  nnfieqiien% 
visit  the  sea-coast,  lliey  run  and  fly  rapidly,  and  most  of  them  produce  a  shrill  tnd 
loud  cry.  They  are  migratory  birds,  visiting  this  country  in  the  autumn  and  winter, 
and  retiring  to  the  high  northern  latitudes  to  breed  during  the  summer;  some 
appear  only  to  pay  us  a  passing  visit  in  their  vernal  and  autumnal  journeys  between 
their  summer  and  winter  residences.  Nevertheless,  great  numbers  of  many  speeies 
reside  permanently  and  breed  in  our  islands ;  in  fact,  some  individuals  of  almost  all 
the  species  pass  the  summer  here. 

The  Curlew  (Numemus  arquata),  distinguished  by  its  curious  curved  bill  (Fig.  147), 
does  not  appear  to  migrate  at  all,  except  from  the  sea-coasf,  where  it  passes  the  winter 
season,  to  high  grounds,  such  as  moors,  &c.,  where  it  forms  its  nest  and  rears  its 


Fig.  147.— Head  of  the  Curlew  {Niimenitis  arqtcata), 

young.  The  Curlews,  like  the  other  birds  of  this  sub-family,  lay  their  eggs  in  small 
hollows  lined  with  fragments  of  heath,  grasses,  and  other  vegetable  matters.  These 
birds  also  exhibit  a  considerable  degree  of  ingenuity  in  leading  intruders  away  £ram 
their  nests  and  young.  They  will  feign  themselves  severely  wounded  and  scarcely 
able  to  run,  or  broken- winged  and  exhausting  their  strength  in  vain  efforts  to  rise  ftook 
the  ground,  thus  inducing  the  pursuer  to  hope  that  the  prize  cannot  escape  him ; 
but  when  the  wily  bird  has  led  him  to  a  sufficient  distance  from  the  objects  of  her 
anxious  affection,  she  will  rise  into  the  air  with  apparent  exultation,  and  fly  back  to 
the  spot  whence  she  came. 

Perhaps  the  most  remarkable  bird  belonging  to  the  present  group  is  the  Ruff  (PAtfc- 
machus  pugnax),  a  small  bird  of  about  ten  or  twelve  inches  in  length,  which  was 
formerly  very  abimdant  in  this  country,  but  now  occurs  in  comparatively  small 
numbers.  The  most  striking  peculiarities  of  this  bird,  which  is  the  only  species  of  its 
genus,  are  expressed  in  its  names—the  English  name  being  applied  to  it  in  allusion  to 
a  large  ruff  of  feathers  which  is  attached  to  the  head  and  neck  of  the  male  during  the 
breeding  season ;  whilst  its  more  learned  appellations  refer  to  the  great  pugnacity  dis- 
played by  the  males  at  that  period.  This  pugnacity  is  very  opposite  to  the  general 
disposition  of  the  Graliatorial  birds,  as  is  also  the  practice  of  polygamy  in  which  the 
Kuff  indulges,  and  which  is  indeed  the  cause  of  the  continual  fighting  that  goes  on 
during  the  breeding  season.     "  Their  actions  in  fighting,"  according  to  Montagu,  "  are 
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tery  aimilar  to  those  of  a  game  coek  ;  the  head  is  lowered  and  the  heak  held  in  a  hori- 
smtal  direction ;  the  ruff,  and  indeed  every  feather,  more  or  less  distended,  the  former 
sweeping  the  ground  as  a  shield  t3  defend  the  more  tender  parts  ;  the  auricles  erected, 
and  the  tail  partly  spread, — upon  the  whole  assuming  a  most  ferocious  aspect.  When 
either  could  ohtain  a  firm  hold  with  the  hill,  a  leap  succeeded,  accompanied  hy  a 
stroke  of  the  wing ;  hut  they  rarely  injured  each  other."  These  hirds  (with  the 
females,  called  Eeeves)  are  taken  alive  in  the  fenny  districts  of  England,  and  fattened 
upon  bread  and  milk  or  boiled  wheat  before  being  sent  to  market,  where  they  fetch 
from  thirty  shillings  to  two  guineas,  or  more,  per  dozen.  They  are  also  imported  into 
Limdon  from  Holland ;  and  Mr.  Thompson,  of  Belfast,  mentions  a  case  in  which  out  of 
two  or  three  hundred  of  these  birds  which  were  put  on  board  a  steamer  at  Kotterdam  in 
a  large  basket,  only  about  one-half  arrived  alive  in  the  Thames,  the  remainder  having 
fiJlen  in  the  incessant  battle  which  was  going  on  throughout  the  voyage.  In  the 
Lincolnshire  fens  the  Ru£&  are  taken  by  means  of  nets,  into  which  they  are  decoyed  by 
stuffed  skins,  which  the  fowler  places  there,  and  which  are  often  so  arranged  that  they 
ean  be  made  to  leap  up  by  pulling  a  string.  At  the  time  Montagu  wrote,  however 
(1813),  the  number  of  these  birds  was  so  small  as  hardly  to  remunerate  the  fowlers  for 
the  trouble  and  expense  of  their  capture.  Another  species,  which  is  occasionally  taken 
and  fattened  with  the  Kuffs,  is  the  Godwit  {Zimosa  melanura),  which  is  a  much  larger 
bird  than  the  Ruff^  being  from  sixteen  to  seventeen  inches  in  length.  It  is  not,  how- 
ever, so  highly  esteemed  for  the  table. 

The  last  sub-family  is  that  of  the  Totanina,  to  which  Mr.  Macgillivray  gives  the 
English  name  of  Tatlers.  In  these  birds  the  bill  is  very  long,  slender,  compressed  and 
acute ;  the  legs  are  also  very  long  and  slender,  and  the  toes  of  moderate  length,  webbed 
at  the  base,  the  fourth  very  small  or  entirely  wanting. 

The  TotaninaB  are  genuine  wading-birds,  which  always  firequent  the  water's  edge, 
and  generally  seek  their  food  in  the  water,  although  they  occasionally  imitate  the 
liirds  of  the  preceding  sub-families  in  their  practice  of  pushing  the  bill  into  the  sand 
or  mud  of  the  brink.  Some  of  them  also  take  to  the  water  and  swim  without  hesita- 
tion, although  the  structure  of  their  feet  does  not  appear  very  well  adapted  for  such  a 
purpose.  They  are  found  not  only  upon  the  banks  of  rivers  and  lakes,  and  in  the 
marshy  grounds  in  their  vicinity,  but  also  frequently  upon  the  sea-shore ;  and  in  the 
▼inter  they  generally  collect  into  small  bands  and  frequent  the  neighbourhood  of  the 
«ea,  and  especially  the  estuaries  of  rivers.  Their  food  consists  of  Insects,  MoUusca, 
Crustacea,  Worms,  and  other  aquatic  animals.  They  run  and  fly  swiftly,  and  emit 
load  and  shrill  cries.  Most  of  the  species  perform  migrations  of  greater  or  less 
extent ;  the  British  species  being  generally  winter  visitors,  and  breeding  in  regions  far 
to  the  north,  although  some  of  them  generally  remain  during  the  summer,  and  one  or 
two  appear  to  be  permanent  residents. 

Of  the  British  species  the  Stilt  {Hxmantopus  meianopterusy  Fig.  148)  is  remarkable 
for  the  great  length  of  its  legs.  The  habits  of  this  bird  are  but  little  known,  but 
Mr.  Gould,  in  describing  a  species  foimd  in  Australia,  says  that  although  the  extreme 
length  of  the  legs,  as  compared  with  the  smaU  size  of  the  body,  would  seem  incom- 
patible with  easy  carriage  and  graceful  deportment,  this  in  reality  is  not  the  case,  for 
lie  never  saw  a  bird  which  combined  more  grace  of  movement  and  elegance  of 
appeaihmce.  They  associated  in  small  flocks  of  from  six  to  twenty  in  number,  and 
their  picturesque  appearance  a's  they  ran  along  the  margin,  and  waded  knee-deep  in  the 
shallows  of  the  stream,  added  greatly  to  the  beauty  of  the  scene.     They  were  feeding 
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on  iiiMoti  tad  UMdl  mails.  Tb«  b«bUt  of  an  American  speoiea,  Smamtopm  n^/nm 

deaeribed  by  Wilson,  and  appear  to  h 
aimilar,  except  that  the  burda  freqnai 
pools  of  the  salt  marahes  rathfir  iham. 
During  the  breeding  seaaon  they  toBom 
associations,  consisting  of  six  or  eigbt 
irhich  build  their  nests  within  a  ivw  yi 
each  other.  The  nests  consist  at  first  of  i 
quantity  of  grass,  just  sufficient  to  keepti 
from  the  wet  ground;  but  aa  t^ey  ec 
sitting  they  add  to  the  materials  of  the  i 
as  to  raise  it  by  degrees,  probably  in  dree 
audden  rise  in  the  water. 

The  Avooet  {JRecunriroatraavoeeitay  Fig 
which  is  also  a  British  species,  has  U 
gently  curved  upwards,  giring  it  a  very  m 
appearance.  The  Avooet  is  a  goodraijie< 
measuring  about  eighteen  inches  In  lengl 
its  plumage  is  handsomely  variegated  wiU 
and  white.  The  feet  are  much  more 
webbed  than  in  the  generality  of  these  birds ;  but  this  palmation  appears  (mljto 
tended  to  give  the  bird  additional  support  when  walking  upon  the  mud,  as  Hr. ' 
atatea  that  it  nevw  attempts  to  paddle  or  swim  when  out  of  its  depth,  but  allowa  i 
float  alv\cig  motionleaa.      Wilson,  however,  states  that  the  American  speei 


Fig,  14a,-Stilt  {Uimiti^ai^mtaHoptn^). 
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^wwrwiMa^H  Itj^e  the  Amencan  $uli»  occasionally  ^vims  lur  a  iiw  feet  when,  it  h 
to  9»l  Wyociid  1^  <kpth  in  watiui^.  Xh«  Avoc«ft  id  ouw  :i  rare  bird  in  Jm^Imjd 
wae  ^ocitteciY  loktaJUy  aba»ivu  in  the  jihxbit  aib^is:::;^  jba  seaichux^  f  jr  fbi 
ollj^iM  ot£  the  peculiar  jom  Obi  tbie  bUl  btfwai«»  ;j^JLr^]i: ;  ic  mores  us  h^ad  fira 
t»  dttk,  pasauD^  tb«  hiU  ^ueu^  xiW  atkb  oLSbi  vita  ;&  ^icoopb:;^  :n)3d»>e»  wIki 
naan*^  gf  c%«tf|wr  aowmiiwi^  appoied  to  ifi.  Mr.  A:iduJbaa  5ta£ea».  th^  ue«  An 
^^:t•^»  pttrsu<ea  iBdt)vt»  v»l  uu.^  surdk:e  >>;:  ^>  vi^cr.  jai.  on  ct:auhjua{r  ui^ol.  sa 
aei^es^ ^bi»&  by  thjcustxa-:  ;he  I»}w«r  majtljbui  bclj^-  iLitiiu.  la  '-T?r<  ^.xKin^  «: 
^hi»  bill  ^<r  Ayo«.vg»  rv>«.  Jihli.'  Uie  i^pcijabil^  (Kuju^Lo^  ;j  uiti  z'uZijJwin^  iunilT. 
Ia  thiji.  iimiiy^  icu:  o^'  ;he  Jinimb^  x  Hen>na>  w«  Uml  xjia  msts^  ^ypicaJL  apt 
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aK'^-^etatdj  kfd^  ir^k  lUlk  mtjettioftUf  slxxa^^  asd  often  ttand  fled&Utj 
ig  for  tluir  pf ej.  Th«  lep  u«  long  Kzid  ^ondetf  with  t  Urge  portum  of  tlie 
aked|  Ihe  torti  &ro  usimUj  scateUatod,  ftnd  the  bind  toe  u  of  Ibi^  size,  and 
m  the  some  kvd  aa  the  antotior  toca.  Tbo  MM  is  larg^f  atrongj  and  iwually 
;  the  oBSoplispu  h  vide,  and  tlie  stomacli  lorgt,  fhmifihed  with  &  thin  muscttlar 

I  ft  ioll  opitheliiun,  mdic&ting  a  tstj  diflofcnt  deMriptioa  of  food  from  that 
Ibnu  &e  diet  of  the  birda  to  whmb  i^q  ha¥o  pTeyloiialy  lefeired.  The  wings 
f  large  and  powerful,  hut  the  flight  of  the  birdii  ii  geaenHj  alow,  Xhcy 
t  the  margms  of  water,  feeding  upon  aq^uetic  animals  of  all  ktndi ;  hut  fish  und 
matitute  a  cengiderablq  portion  of  the  nourishment  of  the  larger  cpeciai.  tThej 
erally  migratory  in  their  hahita,  end  often  perfinn  very  long  jomntyi. 

he  siib^femilba  into  which  this  groat  ^mily  is  divided,  tlie  Spooobilk  {FUt^I^tm) 
tSnguiabed  by  the  very  gingii^ar 
*  theif  billa,  which  are  flattened, 
iy  naiTOwed  ftom  the  ha^  to  i 
?jtmd  the  middle,  and  ejcpanded 
sxtreiiiity  into  a  flat  oval  diie. 
m  are  connected  by  mombranea 
base.  The  common  ^Tiite 
ill  (Phtaka  !euem*tidi9f  Fig.  160), 

18  about  thirty  or  thirty-two 
jilengtbf  ia  generally  distributed 
e  eontinent  of  Europe,  but  is  a 
:d  in  England.  It  ia  also  found 
M,  according  to  Mr.  Yartell,  as 
th  as  the  Cope  of  Good  Hope  ; 
bncl  Sykea  bitmgbt  Epecimens 
[ndia,  whieb,  although  lurger 
,e  European  bird,  agreed  with  it 

in  all  other  partieulnra.  It  Ia 
ny  in  ita  habits,  retreating  to 
Lth  of  Europe  and  Xorth  Africa 

the  winter,  and  advancing  fai' 

north   during  the   summer   to 

One  of  ita  faromatc  snnimei^ 
ces,  however,  k  Holland,  whero  it  occurs  in  greet  numb  era.     Its  food  consists 

II  fishes,  Mollugca,  Worms,  and  Lnaecta*  A  beautiful  apocieay  the  Hoeoate 
liU  {Ftaiaka  Ajffjfi)  m  found  in  all  parts  of  South  America  ;  its  plumage  is  of  a 
hi  rose  colour,  with  the  wings  of  a  rich  carmine. 

m  the  Bpoonbifls  wo  pt3S  i^adily  to  the  Ibisaus  {TkHtalinm)^  in  wHoh  the  bill  is 
carved  downwards  (Fig-  151)  like  that  of  the  Curlew.  In  their  general  stme- 
.d  habits  they  closely  Tcsetnhle  the  Spoonbilla,  frequenting  the  margins  of  water 
[ding  principally  upon  Wonns  and  ^Mollusca.  The  only  Bpeoiei  found  in  Britain 
flossy  this  {IbisfikinellKH)  which  is  about  two  feet  long,  of  o  fine  reddJah-brewn 
1  and  dark  green  ahovc,  with  the  whole  of  the  plumage  heautifully  silky  and 

witb  purplish-hronifit*.  Thia  bird  0Pt?uTs  commonly  in  the  south  of  i^urope,  and 
India,  Egypt,  Siberia,  and  many  of  the  intervening  regions.     It  ia  supposed  to 

Blad  Ibis  of  the  ancients.    This,  and  a  White  specioa  (Ik't  mliffma,  Fig.  15*2), 


Fig,  150,— @poonfam  {J*tattttro  leueorama). 
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which  alflo  ooours  abundantly  in  Egypt,  were  regarded  with  great  veneration  I 
ancient  Egyptians,  who  kept  them  in  their  temples,  and  embalmed  them  after 
death.    Various  reasons  have  been  given  for  this  custom,  some  saying  that  thi 


Fig.  151.— Head  o  the  Glossy  Ibis  {Ibis  falcinellm), 

destroyed  the  noxious  Serpents  which  were  so  numerous  in  that  country ;  otliei 
there  was  supposed  to  be  some  analogy  between  the  plumage  of  the  bird  and  one 
phases  of  the  moon ;  whilst  a  third  opinion  is  that  tho  birds  were  regarded  with  i 
because,  their  annual  migration  into  Egypt  taking  place  at  the  period  of  the  risi 
the  Nile,  they  were  considered  as  the  harbingers  of  that  phenomenon. 

The  plumage  of  the  Sacred  Ibis  (Fig.  152)  is  of  a  pure  white  colour,  wil 
exception  of  the  tips  of  the  wings,  which  are  black.    The  head  and  neck  are  nakc 

black,  and  the  bill  and  feet  are  of  the  same  o 
One  of  the  most  beautiful  species  is  the  S 
Ibis  {Ibis  rubra),  which  is  foimd  in  almost  t 
warmer  parts  of  America.  It  is  entirely  of  ; 
scarlet  colour,  with  the  exception  of  the  exl 
ties  of  the  four  outer  quill-feathers  in  the  -^ 
which  are  of  a  deep  steel  blue.  On  the  Ai 
this  bird,  with  the  Boseate  Spoonbill,  is  a 
present  a  most  charming  appearance.  Most 
birds  of  this  group  perform  migrations  of  g 
or  less  extent. 

The  Storks  {Cieonina)  have  the  bill  stout, 
cal,  compressed,  and  pointed,  with  the  n 
placed  near  the  base,  without  a  groove ;  the 
does  not  extend  under  the  eyes.  The  tar 
reticulated,  the  toes  rather  short  and  stout,  and  united  at  the  base  by  a  consid 
membrane ;  the  claw  of  the  middle  toes  is  not  denticulated.  In  the  common  Sto: 
which  two  species  {Cieonta  alba  and  nigra)  are  found  in  this  country,  the  bill  is  at 
and  pointed ;  but  in  the  Jabirus  (Mycteria)  it  is  turned  up  at  the  tip,  and  in  the 
bills  (AnasUmus)  the  two  mandibles  are  in  contact  at  the  base  and  apex,  but 
their  being  slightiy  curved  in  opposite  directions,  have  a  considerable  space  be 
them  in  the  middle. 

The  Storks  are  all  large  birds,  which  chiefly  inhabit  the  warmer  regions  * 
earth,  where  they  frequent  marshy  places,  feeding  upon  Reptiles,  Batrachians,  I 
and  other  small  animals,  not  excluding  small  quadrupeds  and  birds.  Many  of 
devour  indiscriminately  almost  any  thing  that  comes  in  their  way,  including  gi 
of  all  kinds;  hence,  like  the  Vultures  and  other  carrion-eating  animals,  th< 


Fig.  152.— Sacred  Ibis  (76(>re/«^<a). 
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regarded  witlx  great  fayour  by  the  inhabitants  of  warm  climates.  Several  speoiee 
perform  long  migrations^  visiting  temperate  and  cold  climates  during  the  summer ; 
but  the  majority  appear  to  be  permanently  resident  in  warm  countries. 

The  British  species  are,  of  course,  migratory  in  their  habits,  and,  in  fact,  must  be 
regarded  only  as  occasional  visitors  to  our  shores ;  but  in  Holland  and  Oermany  they 
are  tolerably  abundant.    The  best  known  species  is  the  White  Stork  (fiieania  aiba), 
which  is  about  three  feet  and  a  half  in  length,  and  is  of  a  white  colour,  with  the 
quills  and  coyerts  of  the  wings  black,  and  the  bill  and  feet  red.    These  birds  visit  the 
central  parts  of  Europe  in  the  spring,  and  remain  there  during  the  summer,  departing 
usually  in  the  month  of  October  for  their  winter  quarters  in  Asia  and  Africa.    Their 
services  in  the  countries  frequented  by  them,  in  the  destruction  of  vermin  of  all  kinds, 
preventing  their  being  the  objects  of  any  molestation,  they  are  generally  very  fearless 
of  man,  and  frequently  build  their  nests  on  the  tops  of  the  buildings  in  the  very 
centres  of  towns;   indeed,  in  many  places,  the  inhabitants  place  wooden  boxes  or 
frames  on  the  tops  of  their  houses  to  induce  the  Storks  to  build  there  ;  and  the  man 
whose  house  is  selected  by  a  Stork  for  this  purpose,  always  considers  himself  particu- 
larly fortunate.    They  return  annually  to  breed  in  the  same  place,  and  are  said  to 
manifest  great  delight  on  again  taking  possession  of  their  deserted  home. 
'    The  nest  is  formed  of  a  mass  of  sticks  and  other  coarse  materials,  in  which  the 
bird  lays  three  or  four  eggs,  which  are  hatched  in  about  a  month,  and  the  young  are 
then  attended  with  great  care  by  both  parents,  who  feed  them  by  inserting  their  bills 
into  the  mouth  of  the  young  bird,  and  disgorging  some  of  the  half-digested  food  from 
their  own  stomachs.    The  old  birds  manifest  the  greatest  attachment  to  their  young, 
which  has  rendered  them  objects  of   admiration  in  all  ages.     A  most  remarkable 
instance  of  this  occurred  in  the  conflagration  of  Delft,  where  a  female  Stork  was 
observed,  after  repeated  attempts  to  carry  off  her  young,  to  prefer  remaining  with  them 
to  perish,  rather  than  leave  them  to  their  fate.    They  arc  also  generally  regarded  as 
patterns  of  conjugal  fidelity ;  but  Professor  Schinz  relates  a  singular  anecdote,  which, 
if  true,  shows  that  this  rule  is  liable  to  exceptions.    He  says  that  a  pair  of  Storks  had 
bred  happily  for  several  years  in  a  village  of  Switzerland,  but  that  on  one  occasion, 
soon  after  their  return  to  their  old  quarters,  it  was  observed  that  as  soon  as  the  male 
had  left  the  nest  to  seek  his  food,  a  yoimger  male  always  advanced  to  make  his  court 
to  the  female  which  remained  in  the  nest.    At  first,  the  lady  received  the  advances  of 
her  young  suitor  with  great  disdain ;  but,  as  he  did  not  allow  himself  to  be  frightened 
away  by  this  behaviour,  but  always  presented  himself  as  soon  as  her  rightful  lord  had 
taken  his  departure,  his  advances  were  gradually  received  with  more  and  more  favour, 
whilst  the  unfortunate  husband  was  treated  with  a  proportional  degree  of  unkindness. 
At  length,  one*  day,  when  the  male  had  gone  in  search  of  food  to  a  neighbouring 
meadow,  his  faithless  spouse  flew  after  him  with  her  new  lover,  and  both  attacking 
him  with  their  sharp  bills  soon  laid  him  dead  on  the  ground.    The  pair  then  returned 
and  took  possession  of  the  nest. 

Amongst  the  most  remarkable  of  the  Ciconinoo  are  the  Adjutants,  or  Gigantic 
Cranes,  of  which  one  species,  the  Leptoptilus  argala,  which  inhabits  India  and  the 
Indian  islands,  often  stands  as  much  as  five  feet  in  height,  and  measures  seven  feet 
and  a-half  from  the  extremity  of  the  bUl  to  that  of  the  toes.  This  gigantic  bird  has  a 
large,  slightly  bent  bill ;  the  head  and  neck  are  nearly  bare,  and  in  front  of  the  neck 
ii  a  large  pouch,  which  hangs  down  like  a  dewlap,  and  is  capable  of  being  inflated. 
Iti  voracity  is  extreme ;  it  devours  everything  that  comes  in  its  way,  and  swallows  a 
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rabbit,  a  cat,  or  cyen  a  leg  of  mutton,  at  one  mouthful ;  and  as,  from  its  serrioes  u  a 
Bcayenger,  its  presence  is  encouraged  in  the  towns,  and  it  is  even  sometimes  domesticttted) 
great  care  is  necessary  to  keep  pioyisionft  out  of  its 
way,  as  otherwise  they  would  quickly  disappear. 
In  a  wild  state,  they  Hye  in  companies,  genea^aUy 
frequenting  the  mouths  of  rivers,  where,  at  a  distance, 
they  look  not  unlike  a  party  of  men  engaged  in 
picking  up  shoU-fish  on  the  beach.  Airather  smaller 
species,  the  Leptoptilus  marabou  (Fig.  153),  is  found  in 
the  tropical  portions  of  Africa,  where  it  frequents  the 
vicinity  of  the  negro  villages,  and  assists  the  Yultures 
in  their  filthy  avocation  of  clearing  away  garbage. 
This  bird  is  still  more  singular  in  its  ugliness  than  the 
Indian  species;  but  it  is  from  it  that  the  beautiful 
plumes  known  as  Marabout  feathers  are  obtained. 
These  feathers  grow  under  the  wings: 

The  Jabirus  {Mycteria)  are  but  little  inferior  in  sice 
to  the  Adjutants,  which  they  doubtless  resemble  in 
their  mode  of  life.  One  species,  which  has  the  head 
and  neck  bare,  is  found  in  South  America ;  those  of 
the  old  world  have  those  parts  of  the  body  clothed 
with  feathers.  The  Open-bills  {Anastomus)  are  abodt 
the  size  of  the  common  Stork:  they  inhabit  the 
warmer  regions  of  Asia  and  Africa.  A  species  fomid 
at  the  Cape,  the  Anastomtis  lamelliger^  which  is  of  t 
brown  tint,  with  a  purplish  metallic  gloss,  is  remarkable  for  having  the  tips  of  tie 
stalks  of  nearly  aU  the  feathers  terminated  by  a  shining  black  homy  disc  of  ati 
oblong  form. 

The  true  Herons  {Ardeinto),  with  which  we  close  our  account  of  this  family,  present 
a  great  resemblance  to  the  Storks  in  their  general  form,  but  are  distinguished  by  the 


Rg.  155.— African  Adjutant 
{Lfptoytilus  marawnt). 


Fig.  154.— Head  of  the  Night  Heron  {Nyetieorax  Gardeni). 

following  eharacters :— The  bill  is  usually  of  a  conical  foim,  and  neaily  as  stofot  as  in  I 
tAe  common  Storks ;  but  the  nostrils  are  sitoated  in  pits  on  the  sides  of  the  upper  1 
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mandible^  aud  from  tbis  a  fmrtjw  nuas  to  a  greater  or  leei  diitance  forwardsj  soiuc- 
timBS  neflrlj  reaching  tbo  extremity  of  the  bill,  Tbe  gnpe  opens  at  far  oa  the  ejca, 
irlnctL  ar^  anrrmmded  I37  a  naked  @lem.  The  tarsi  an^  flcutcllaU'd ;  the  toc^a  rather  long 
md  Bloader,  and  less  miiicd  by  mcmbrano  thnB  tboiK^  of  the  Btorka  -  the  iniiar  majgln 
of  tha  cl&t«^  of  the  kuddle  too  is  dontit^ulatcd. 

The  Hototn  in  general  arc  BraaUer  thia.n  tho  Storks^  and  aomo  of  thob  arc  very 
irmall.  They  are  aolitfliy  in  their  habits^  frequenting  the  mnrgins  of  lakci  tad  rivbrs, 
or  lEtaishy  places,  in  frbich  there  aro  numerous  puol^  of  water,  wading  into  the 
ihallowB  in  Beareh  of  their  prey,  which  comdsti  principally  of  flab,  and  nitan  itaodlng 
motionlfssEi  for  a  long  timo^  watching  until  some  flsh  passes  within  tibefr  rescL,  wheu 
fhey  enddenly  dart  ont  the  ne«k  with  greet  rapidity,  seize  tbtdr  prey  with  their  strong 
bilk,  a.nd  generally  swallow  it  at  once.  Qocadonally,  either  by  daiagn  or  at^cidcnt, 
they  tranfiflx  tibe  ftah  with  one  of  the  mandibles  ;  and  IMr,  Tamil  has  given  an  account 
©fa  case  in  which  a  Heron  atmck  itabeak  through  the  head  of  an  eel,  piercing  both  eye  a, 
when  liio  eel,  finding  itself  nnablo  to  escape,  coiled  itJ^clf  loimd  tho  nock  of  tho  Ueron 
10  ti^tly  as  to  prexent  tho  bird  from  breathing,  and  they  were  both  found  dead  in  this 
^tu&tion.  Thoy  wait  gravely,  Dud  with  a  certain  amount  of  elegance,  and  possess 
great  power  of  flight,  although  they  rarely  fly  Tory  fast.  At  tho  breediug  season  they 
usually  qnit  their  customary  solitude,  and  ecUect  into  romtnimiiiea  of  variable  number* 
Their  neuta  are  broad  and  flat,  formed  of  Pticks,  twig.**,  and  similar  njateriols^  and 
^laeed  BometimoB  on  the  ground  and  Rometimca  un  trees*  At  tbis  period  they  also 
frequently  leave  the  sequestered  spotti  in  which  they  pass  tho  greater  part  of  their 
time,  and  approach  nearer  to  the  habitations  of  man,  often  building  their  nests  in  tho 
lufe  trees  surrounding  some  old  mansion.  Mo&t  of  thoao  birds  are  migratory,  and  the 
aijority  of  the  specioB  recorded  ^  British  only  visit 
as  in  the  Bummer,  and  several  of  them  must  be  re- 
prded  as  mere  occasional  visitor!? ►  Bome,  howc»Ter, 
remain  with  us  aU  the  year  round. 

The  commonest  spu^cics^  at  all  cventa  in  this 
cmmtry,  is  tho  Cray  or  Crested  Heron  {Jrdca 
dmrea.  Fig.  155),  a  largo  bird  upwards  of  three 
feet  in  length,  of  a  bliiish-gniy  tint  above,  white 
beaeath,  and  fumbhcd  with  a  blaik  crest  at- 
tach ed  to  th  0  back  of  tho  head.  This  bird  ia  very  com  - 
tami  m  all  parts  of  this  country,  inhabiting  the  lakes, 
rivefre,  and  inland  rnorasaca  during  the  summer,  and 
affaolly  betaking  itself  to  tho  estuaries  and  scft-coaata 
in  tbe  winter.  It  is  generally  on  indolent  bird,  com- 
monly taking  its  prey  by  standi  ng  in  the  water  Tintil 
same  fish  passes  close  enough  to  it  tt<  be  seized  by 
darting  out  the  head*  It  also  feeds  upon  Fr^igs,  ^twts, 
Cmstaeea,  and  Insects,  and  oceasionally  upon  small 
Urds  and  quadrupeds*  It  always  swoHows  its  prey 
entire.  It  often  feeds  at  night,  as  is  also  the  ea&e 
with  many  of  the  other  species,  and  the  Night  Herons 
(^Vyrticorax,  Fig.  154)  have  reed  ted  their  name  from 
its  being  supposed  that  they  posffesiod  thia  habit  more  de^jidedly  than  tho  reat  of  the 
group. 


FlF.  15S. 
Gray  H«ron  (Ard^a  eintrm). 
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Fig.  156. 
Bittern  {Botaunis  stellaris). 


The  Bitterns  {Botaurus)^  of  which  three  species  have  occurred  in  England,  also 
belong  to  this  group.    The  common  Bittern  {Botaurua  steUarisy  Fig.  156),  which  is  one 

of  the  largest  of  the  genus,  measures  about  thirty 
inches  in  length.  It  was  formerly  abundant  in  this 
country ;  but  since  the  drainage  of  many  of  the 
marshy  districts,  it  has  become  less  common,  and  is 
now  rather  rare.  It  feeds  at  night,  and  during  the 
day  generally  conceals  itself  amongst  the  ruibeay 
sedges,  and  reeds  which  border  the  marsh-pootLi;  ind 
here  it  also  makes  its  nest,  composed  of  fltiekk  lie 
eggs  are  four  or  five  in  number,  and  the  young  ooi^ 
tinue  in  the  nest  until  fledged.  The  food  ht  the  Btt* 
tern  is  similar  to  that  of  the  other  ArdeinsB,  and  it 
seems  to  be  rather  voracious,  as  entire  Water  Bails 
have  been  found  in  the  stomachs  of  these  birds ;  and 
Mr.  Yarrell  states  that  the  stomach  of  one  examined 
by  him  contained  the  bones  of  a  good-sizedPike.  When 
alarmed,  the  Bittern  emits  a  sharp,  hai'sh  cry ;  but  in 
the  spring,  and  during  the  breeding  season,  itprodnces 
a  loud  bellowing  sound,  to  which  the  name  of  booming 
has  been  given.  The  most  extiaordinary  stories  have  been  told  of  this  sound,  and  the 
mode  in  which  it  is  produced ;  according  to  some  ancient  authors,  the  Bittern  puts  its 
bill  into  the  soft  ground  of  the  marsh,  and  then  produces  its  bellowing,  which  is  said  by 
them  to  shake  the  ground  for  a  considerable  distance.  This  bird  wanders  pretty  generally 
over  the  whole  eastern  hemisphere,  being  found  in  summer  in  the  north  of  Europe  and 
Siberia,  and  at  other  seasons  in  the  mild  regions  bordering  the  Mediterranean,  in 
India,  China,  and  even  in  South  Africa.  Other  species  are  found  in  different  parts  of 
the  world. 

Two  other  remarkable  exotic  birds  belonging  to  this  sub-family  deserve  to  be  noticed 
here.  One  of  these  is  the  Boat-bill  {Cancroma  cochlearia)^  a  bird  about  the  size  of  a 
fowl,  which  is  pretty  generally  distributed  in  South  America.  It  receives  its  name 
from  the  peculiar  form  of  the  bUl,  which,  by  some  observers,  is  compared  to  a  boat 
turned  keel-upwards,  and  by  others  to  the  bowls  of  two  spoons  placed  with  their 
concave  sides  together.  The  upper  mandible  is  terminated  by  a  strong  hook.  The 
legs  of  this  bird  are  rather  shorter  than  those  of  the  other  members  of  this  group,  and 
it  is  said  to  perch  upon  the  branches  of  trees  overhanging  the  creeks  and  rivers,  so  as 
to  dash  down  upon  the  fish  as  they  pass  beneath  it.  It  appears,  however,  that 
the  French  colonists  in  Guiana  give  it  the  name  of  OraHer^  believing  that  it  feeds 
on  crabs. 

The  other  is  a  very  singular  bird,  from  the  White  Nile,  described  by  Mr.  Gould 
under  the  name  of  Bakmiceps  Bex.  It  resembles  Cancroma  in  the  form  of  the  biU, 
which  is  excessively  robust ;  but  the  legs  are  much  longer,  and  the  bird  is  very 
much  larger,  measuring  no  less  than  fifty-two  inches  from  the  tip  of  the  biU  to  the 
extremity  of  the  tail.  This  gigantic  bird  appears  in  some  respects  to  be  allied  to 
Cancroma,  and  is  placed  by  Mr.  G.  R.  Gray  with  that  genus  in  the  sub-family  ^rid^M; 
in  some  of  its  characters,  however,  such  as  the  reticulation  of  the  tarsi,  and  the  abseDce 
of  donticulations  on  the  middle  claw,  it  resembles  the  Storks ',  whilst  Mr.  Gould  regards 
it  as  more  nearly  allied  to  the  Pelicans.  "^ 
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Tli«  neict  finnil^r  ii  that  of  thu  Charadrud^f  or  Ployera,  in  wbidi  tho  biU  is  gene- 
rally ibotit  the  length  of  tho  head,  or  intLcr  abortcri  iwuflUy  nearly  itraight,  with  the 
lHL3ftl  portion  aoft  and  weak,  ihe  apical  hard,  somi^what  arched,  nnd  mora  or  IctB 

poiated  at  the  tip 
(Fig.  157).  Thenaaal 
aportuFO  ia  poiteriori 
atid  plaE^Dd  in  a  grooro 
whloh  ^xtonds  one- 
half  or  two-th.irds  of 
the  length  of  the  bill 
The  logs  ara  generally 
very  Iqng  dad  fileudffr, 
with  the  lower  part  of 
the  tihiio  bare;  the 
taral  ara  reticulatedf 
but  of^en  icutellato 
in  froiit  I  and  the  toes 
aro  rather  small,  umted 
at  the  base  by  a  amill 
mombrone,  the  hidden 
owR  (Fig>  158]  being 
very  small  I  and  raided 
&om  the  ground,  or 
entirely  wanting.  The 

month  and  oesophaguB  arc  Tumn>^,  but  the  gixzard  is  large  and  miucular ;  the  co^a 

ara  ratKor  long. 

The  Plovers  in  general  are 

iregarioiiB    birds,     feeding    in 

flocka.    They   are   leas    strietlj 

i^TUitie  in  their  habits  than  iha 

other  families,   some  of  them, 

mdaad,  frequenting  the  margins 

Dif  rtteta,  lakea,  and  ponda,  or 

t!ie  aea-abores,  whilst  others  aits 

band  upon  moors  and  pasttircs, 

ad  even   in   ploughed    flolda 

HoBt  of  them  perform  conaidor-        ^^^'  l^^— ^oot  of  Crested  lapwing  ( VimtiUm  eriMiatta). 

Me  migrationfi,  viaitiog  the  high  northern  latitudes  during  the  summer   for  the 

joipcMie  of  breeding.    They  generally  lay  thoir  eggs  in  a  mero  cavity  in  the  Biuad  or 

(riTel ;  and  the  young  run  about  aoon  after  they  are  hatched.     Several  species  are 

fetmd  in  Britain. 

Amoagrt  tbete,  one  of  the  most  remarkable  ia  the  Wmmatopux  gHraUgm,  or  Oyster- 

«*teher  (Fig.  159),  whieh  forms  the  typo  of  the  sub-family  BmmUpodinm.     Jn  this 

fed  tie  hind  toe  is  wanting ;  tho  bill  is  much  longer  than  the^  head,  slightly  hcnt 

Bpwardg,  pentagonal  at  the  base,  and  compressed  into  a  thin  plate  towards  tho  apex» 

iftich  ia  abruptly  truncated.    The  Oyater-catcLor  is  a  handsome  bird,  about  eighteen 

iicJiea  in  length  ;  its  plumage  ia  variegated  with  black  and  white  (whence  the  name  of 

Sea^pie,  wbidi  ia  occoolonally  appUed  to  it)^  and  its  bill  is  of  a  bright  vermilien  or 
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orange  colour.    It  is  found  commonly  on  the  coasts,  where  it  wades  abont  aeekm 
foody  whifih  consists  principally  of  Mollnsca  and  young  crabs.    It  is  said  to  dt 


Fig.  159.— Head  of  the  Oyster-catcher  [ffeemaUpus  ostr^legm). 

limpets  from  the  rocks  with  great  facility,  and  its  bill,  from  its  peculiar  icfrm^  if 
particularly  adapted  for  opening  large  bivalves,  such  as  the  oyster,  and  from  Iki 
doubt,  its  common  English  name  is  derived.  It  appears,  however,  that  the  bird  eon 
itself  with  the  smaller  bivalves,  which  it  is  able  to  swallow  whole.  The  O; 
catcher  resides  permanently  in  our  islands. 

In  the  Cmclinm  the  hind-toe  is  present,  but  very  small ;  and  the  bill  is  shortei 
the  head,  compressed  and  obtusely  pointed.  The  legs  aro  not  very  long,  and  the 
arc  scutellate  in  front.  The  British  species,  Strepsilas  interpres,  or  Turnstone,  ro< 
its  name  from  the  singular  manner  in  which  it  obtains  its  food.  When  walldng 
the  water's  edge,  it  turns  over  the  stones  to  find  the  insects  and  small  Crustacea  "^ 
arc  commonly  to  bo  met  with  beneath  them.  It  is  a  handsome  bird,  of  small  mzi 
is  met  with  on  the  sea-coasts,  as  well  as  on  the  banks  of  lakes  and  rivers.  It  vifi 
in  August,  and  remains  till  May,  when  it  departs  for  its  breeding  grounds,  whic 
situated  in  the  most  northern  parts  of  Europe. 

The  CharadrituBy  including  the  True  Plovers  and  the  Lapwings,  have  the  1 
variable  length,  and  of  the  fbim  abeady  described  in  the  character  of  the  h 
The  legs  are  very  slender;  the  tarsi  covered  with  hexagonal  scales,  or  seul 
in  front;  the  toes  rather  short  and  slender,  the  two  outer  connected  by  a 
web,  and  the  hinder  one  usually  entirely  wanting,  or,  when  present,  reduced 
very  small  size.  These  birds  are  generally  found  in  marshy  places,  and  visit  th 
shores  in  flocks  during  the  winter.  Their  flesh  is  very  good,  and  the  eg{ 
regarded  as  a  great  delicacy. 

The  Pratincoles  {Glareolin<B)y  a  singular  group  of  birds,  are  also  placed  h 
funily  by  Mr.  G.  H.  Gray,  and  by  several  other  authors.  Innnasus  placed 
amongst  the  Swallows,  which  thoy  resemble  in  their  forked  tails  and  mo 
flight ;  but  he  appears  to  have  entertained  some  doubt  as  to  whether  this  was 
the  proper  place  for  the  single  species  known  to  him,  as  he  says  that  it  appean 
intermediate  between  the  Swallows  and  the  GrallsB.  It.  appears,  however,  that 
naus  came  to  this  conclusion  without  seeing  the  bird,  for,  in  a  letter  written  ai 
had  obttuaed  specimens,  ho  refers  it  to  the  GrallsB ;  and  in  this  he  has  been  fb] 
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Fig.  160.— Head  of  tht  Collared  Prati&ooto 

( Glareola  pratincoia). 


I 


\j  most  modern  writen  ob  Omithologj,  although  a  few  BtiU  retain  the  original  opinion 

oILiBDflsns. 

The  Pratineoles  haye  the  bill  short, 

arehed,  and  deeply  cleft,  with  the  nos- 

trile  obliqne  (Fig.  ISO] ;  the  legs  rather 

long  and  slender,  with  the  tibiao  feathered 

lor  ft  conaiderable  portion  of  their  length, 

tad  the  tarsi  reticulated ;  the  hinder 

toe  very  short,  the  middle  anterior  toe 

long,  and  fnmished  with  a  long  claw, 

the  lateral  toes  shorter,  and  the  outer 

•ne  uniied  to  the  middle  toe  by  a  small 

btsal  membrane.    The  wings  are  long 

and  narrow,  and  the  tail  usually  forked. 

In  their  appearance  these  birds  bear 

some  resemblanoe  to  the  Rasorial  birds, 

and  the  oommoa  European  species  is 

sailed  by  the  French  Ferdrix  de  Mer,  or 

Sea  Partridge,  although  it  is  rarely  found  in  the  neighbourhood  of  the  coast. 

Th«  Pratincoka,  according  to  M.  Tcmminck,  who  observed  the  habits  of  the 

common  species  (filanola  pratincoia)  in  Hungary,  lire  in  warm  and  temperate  climatee, 

frequenting  the  banks  of  rivers  and  lakes,  and  marshy  places.    They  run  and  fly  with  • 

great  swiftness,  and  feed  upon  aquatic  animala,  and  the  insects  which  live  in  great 

anmbers  amongst  the  rushes  and  sedges  of  the  marsh  ;  the  latter  they  often  take  when 

an  the  wing,  in  the  manner  of  Swallows.     They  build  their  nests  in  thick  tufts  of 

reeds,  rushes,  and  other  herbage,  laying  three  or  four  eggs.     The  species  aro  xu>t 

onmerous,  but  appear  to  be  pretty  generally  distributed  in  the  eastern  hemis^ere ; 

the  common  species,  which  sometimes  occurs  in  England,  being  found  in  all  the  warm 

and  temperate  regions  of  the  old  world. 

In  the  Coursers  {Cursor ina),  the  bill  is  rather  short,  slender,  depressed  near  the 

base,  and  slightly  arched 
to  the  extremity  ;  the  nos- 
trils are  placed  on  each  side 
of  the  biH  in  a  short,  tri- 
angwlar  groove  ;  the  legs 
are  long,  the  tarsi  scutel- 
lated  both  in  front  and 
bdzind,  and  ^o  hind  toe 
is  entirelf  deficient.  The 
Gooraert  an  almost  entirely 
confined  to  the  warmer 
parts  of  the  o9d  continent, 
where  they  commonly  fre- 
quent the  sandy  wastes  of 
the  interior.  Several  spe- 
cies are  found  in  different 
iMof  A&iea,  and  one  of  these,  the  Cream-coloured  Courser  (Cursoriita  EuroprntB^ 
fi^  1^1)^  ooeuti  oocaaioMlly  in  TJinglanii^  and  still  more  frequently  in  the  aoradtk  tii 


Ihg.  161.. 


-Head  of  the  Cream-coloured  Courser  {Cursor ius 
JUttra^ama). 
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Europe.  Little  is  known  of  the  habits  of  these  birds,  except  that  they  ran  with 
great  swiftness,  and  appear  to  pick  up  their  food,  probably  insects,  from  the  groimd. 
The  common  species  migrates  in  considerable  numbers  during  the  summer,  from 
the  interior  of  Africa  to  the  north  coast  of  that  continent ;  and  the  few  indiyidoals 
which  yisit  the  countries  to  the  north  of  the  Mediterranean,  must  be  regarded  as  mere 
stragglers. 

The  last  sub-family  of  the  Charadriids  is  that  of  the  CStKcttemina,  or  Thiek-knees, 
of  which  a  single  species  visits  this  country  during  the  summer.  In  these  birds 
the  basal  portion  of  the  bill  is  depressed  and  weak,  the  apical  strong  and  swollen. 
The  nostrils  are  placed  in  a  deep  longitudinal  grooye,  on  each  side  of  the  bill ;  the 
legs  are  elongated,  with  the  bare  portion  of  the  tibise  and  the  tarsi  reticulated,  and  the 
hind  toe  either  entirely  deficient  or  rery  small,  and  raised  from  the  ground.  These 
birds,  which  appear  in  some  respects  to  unite  the  Plorers  with  the  Bustards,  generally 
frequent  dry  pastures  and  waste  places.  They  are  i>eculiar  to  the  eastern  hemisphere, 
oyer  the  warm  and  temperate  parts  of  which  they  are  pretty  generally  distributed. 
One  species,  the  Common  Thick-knee  {(EJienewuu  ertpiUms),  which  is  found  abun- 
dantly in  Asia,  Africa,  and  the  south  of  Europe,  lisits  this  country  in  considerable 
quantities  in  the  summer ;  it  is  especially  abundant  on  the  sandy  plains  of  "NorkSkf 
ttom.  which  circumstance  one  of  its  commonest  English  names  is  the  Norfolk  Ployeir; 
it  is  also  called  the  Great  Plover,  from  its  considerable  siae,  and  the  Land  or  Stone 
Curlew,  from  the  raemblance  of  its  cry  to  that  of  the  Common  Curlew.  They  lay 
their  eggs«  generally  two  in  number,  in  a  slight  hollow  in  the  ground.  They  are 
mpp<«sed  to  feed  principally  at  night,  or  in  the  twilight ;  their  food  consists  of  worms, 
alu|r^  and  insects*  but  they  an?  also  said  to  devour  small  Mammalia  and  Reptiles. 

In  tho  family  Otid*d4ty  or  the  Bustanlss  the  bill  is  short  and  stout,  rather  conrex, 
iMtoad  at  the  base  and  eompnnssed  towards  the  apex ;  the  nostrib  are  placed  in  a  large 
membranous  grvxirw  which  is  clothed  with  featiliers  at  the  base ;  tlie  legs  are 
elongated  and  slender,  the  tarsi  reticulated,  and  the  toes  short,  with  convex,  obtuse 


¥^a^<-^«*4  «( ti^  Lau^  i«»tKa , 
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Ounores,  witli  the  Ostriches  and  their  allies,  and  in  some  re8i>ects  they  are  allied  to  the 
Rasoaial  birds ;  bat  their  nearest  allies  appear  to  bo  the  Coursers  and  Thick-kneed 
Plovers,  and  we  have  accordingly  placed  them  in  juxta-position  with  these  amongst  the 
Grallatores. 

TheBostardsare  generally  large  birds,  which  liveupon  heaths  and  dry  plains  in  various 
parts  of  the  eastern  hemiBphere.  They  run  very  rapidly  and  fly  well,  although  they  rise 
with  difficulty.  Their  food  consists  principally  of  worms  and  insects,  with  a  few  reptiles 
and  even  small  Mammalia,  and  birds.  Green  vegetables  also  appear  to  constitute  a 
part  of  their  diet.  They  are  generally  found  at  a  distance  from  water,  and  are  said 
never  to  drink,  although  it  was  long  believed  that  the  mole  of  the  Great  Bustard 
iOUs  tarda)  possessed  a  pouch  under  the  throat,  in  which  he  conveyed  water  to  the 
female  whilst  the  latter  was  engaged  in  the  business  of  incubation.  From  the  recent 
observations  of  Mr.  TarrcU,  confirmed  by  other  naturalists,  it  appears,  however,  thut 
the  male  Bustard  possesses  no  gular  pouch,  although  the  structure  of  this  organ  was 
minutely  described  by  Daines  Barrington  and  Edwards,  the  latter  stating  that  it  opens 
mider  the  tongue,  and  that  he  poured  seven  pints  of  water  info  it  before  it  ran  over ; 
Kr.  Yarrell  therefore  concludes  that  those  writers  must  have  mistaken  some  other 
bird  for  the  Bustard.— (Pro^.  linn.  Soc.)  They  are  said  to  be  polygamous,  and  the 
Bales  take  no  part  in  incubation,  but  retreat  to  marshy  places  whilst  the  females  lay 
and  haitch  their  eggs  amongst  tall  herbage,  frequently  in  com  fields.  During  the  breed- 
ing season  the  males  are  seen  in  fine  days  displaying  themselves  like  Turkey-cocks, 
spreading  their  tails,  drooping  their  wings,  and  dilating  their  throats. 

Two  species  are  foimd  in  Britain,  but  one  of  these,  the  Great  Bustard  {Otis  tarda), 
which  was  formerly  very  abundant  upon  the  Wiltshire  Downs  and  the  Plains  of  Nor- 
folk, appears  now  to  be  nearly  extinct  in  those  localities.  It  is  a  large  bird,  the  male 
measuring  sometimes  nearly  four  feet  in  length,  and  the  female  about  three.  In  some 
parts  of  the  continent  it  is  still  abundant,  and  is  frequently  to  be  seen  in  the  markets 
for  sale ;  the  flesh  of  young  birds  about  a  year  old  is  said  to  be  very  good.  The  second 
British  species,  the  Little  Bustard  {Otis  tetrax,  Fig.  162),  is  regarded  as  a  straggler,  or 
occasional  visitor  to  our  shores ;  its  regular  residence  being  the  countries  bordering 
the  Mediterranean.  Singularly  enough,  however,  it  has  generally  occurred  in  this 
country  in  the  winter.  It  is  a  much  smaller  bird  than  the  preceding,  measuring  only 
about  seventeen  inches  in  length. 

The  last  family  of  the  Grallatorial  Birds  is  that  of  the  Gruida},  or  Cranes,  composed 
of  large  and  handsome  birds,  some  of  which  appear  to  be  allied  to  the  Bustards,  and 
others  to  the  Ardeidse,  in  or  near  which  latter  family  they  are  placed  by  some  authors. 
They  have  the  bill  strong  and  sharp-edged,  with  the  nostrils  placed  in  large  concave 
sinuses ;  the  legs  long  and  slender,  with  a  considerable  portion  of  the  tibiae  bare,  and 
the  tarsi  compressed  and  shielded  in  front ;  the  toes  rather  long,  with  a  very  small 
membrane  uniting  the  two  outer  ones,  and  the  hind  toe  short  and  elevated.  The 
^ings  are  broad  and  the  tail  short,  but  the  tertiary  feathers  of  the  wings  are  often 
much  elongated,  and  decomposed  into  separate  filaments,  forming  tufts  of  beauti^ 
plumes,  which  hang  down  on  each  side  of  the  tail,  and  were  formerly  much  worn 
as  ornaments.  The  birds  in  which  this  peculiar  structure  of  the  tcrtiaries  pre- 
vails, form  the  sub-family  of  the  True  Cranes  {Gruinai)  ;  they  are  further  charac- 
terized by  having  the  bill  straight  and  strong,  with  both  the  mandibles  of  equal  length 
and  pointed  at  the  tip.  The  Cranes  are  large,  stately,  and  elegant  birds,  most  of  which 
are  exclusively  inhabitants  of  warm  climates,  although  some  of  them  undertake  con- 
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siderable  migrations.  Thus  the  Common  Crane  {Onm  cimrwm,  Wig,  168)  nifratM  U 
the  north  of  Europe  and  Siberia  in  the  ^wing,  remain«  there  and  breeds  during  the 
summer,  and  returns  southward  in  the  autumn — ^its  winter  residenoe  is  in  Africa  ni 

the  southern  countries  of  Asia.  A  few  mdiTidatll 
of  the  Common  Crane  oocsaonally  Tisit  this 
country,  and  in  former  times  the  bird  ^peais  to 
hare  been  much  more  common.  It  fcequoiii 
marshy  districts,  and  feeds  eommonly  upon  Worm% 
Insects,  Bcptiles  and  Mollosca,  but  the  crop  it 
sometimes  found  partially  filled  with  grain.  The 
usual  situation  selected  by  the  Crane  for  its  nert 
is  amongst  the  reeds,  or  other  tall  plants  of  iti 
marshy  abode,  but  it  also  oocasionally  builds  upcn 
ruined  buildings.  During  their  migrations  they 
fly  like  the  Wild  Geese  and  Swans,  either  in  the 
form  of  a  wedge,  or  in  a  long  line,  keeping  at  a 
considerable  eleration,  and  frequently  emitting  a 
loud  clear  cry;  as  in  the  Wild  Swan,  also,  the 
trachea  is  very  long  and  convoluted  within  s 
cavity  of  the  sternum. 

Amongst  the  most  beautiful  species  are  the 
Bemoisollc,  orNumidian  Crane  (Antht-opvideaVirp^f 
and  the  Crowned  Crane  (BiiUariea  pavonine)^  both 
inhabitants  of  the  northern  parts  of  Africa.  The 
latter  is  rendered  remarkable  by  the  possession  of  a 
tuft  of  flat,  yellowish,  spirally-twisted  filamenti> 
terminated  by  black  pencils,  and  fringed  along  the  edges  with  blackish  hairs.  Both 
these  birds  are  exceedingly  gentle  and  good-tempered ;  and  as  they  are  easily  tamed, 
and,  indeed,  are  said  to  take  a  pleasure  in  displaying  themselves,  they  form  pleasing 
objects  in  large  aviaries. 

In  the  Psophinee,  or  Trumpeters,  forming  the  second  snb-family  of  the  Crruidse,  the 
tertiarics  arc  not  elongated  and  decomposed,  and  the  bill  is-  considerably  arehed 
towards  the  apex,  with  the  upper  mandible  overhanging  the  lower  one  at  the  tip.  The 
birds  belonging  to  this  sub-family,  which  are  peculiar  to  South  America,  are  interest- 
ing to  the  naturalist  from  the  great  similarity  which  they  present,  in  some  respects,  to 
the  Rasorial  or  Gallinaceous  Birds.  One  of  them,  the  Trumpeter  {Paophia  a-^pitant), 
called  the  Agamihy  the  natives  of  South  America,  which  is  about  the  size  of  a  large  fowl, 
is  common  in  Guiana,  where  it  is  often  kept  with  poultry,  which  it  is  said  to  protect 
from  the  attacks  of  birds  of  prey.  It  is  exceedingly  docile,  and  attaches  itself  to  the 
person  that  feeds  it,  following  him  about  like  a  dog;  it  is  said  even  to  attadc  other 
domestic  animals  to  prevent  them  from  sharing  in  its  master's  caresses.  Its  name  of 
Trumpeter  alludes  to  a  deep,  rough  sound  which  it  emits.  Another  species,  which  is 
also  common  in  South  America,  and,  like  the  Trumpeter,  may  be  easily  domesticated, 
is  the  Cariama  {Cariaina  cristatn),  a  bird  about  the  size  of  a  Heron,  which  is  found 
principally  in  the  mountain  plains  of  Brazil.  It  flies  ill,  but  runs  with  great  swiftness* 
It  is  generally  pursued  on  horseback,  and  always  leads  its  pursuers  a  long  and 
tedious  chase.  This  bird  feeds  upon  insects  and  small  reptiles,  and,  like  the  Trum- 
peter, emits  a  loud,  dull  cry. 


Fig.  163.— Coromon  Crane  {Grm 
cinerea) . 
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Obobk  III.— CuBao&BS. 
CUMTSqtOTi.     Of  the  Ounorial  birds,  wliich  have  been  included  by 

muij  aatkon  amongs  the  Gnllttorai,  the  oommon  Ostrich  is  a  well-known  example. 

They  are  nearly  all  large  birds, 

vitk    atrang    and     generally 

•kmgated  lege;  the  wingf,  on 

Aeeontrary,  are  alwayi  redoeed 

to    a    radimentary    eondition 

(fig.  164),  allihongh  the  bones 

ia  number  and  limn  agree  with 

thoae  of  the  wings   of  other 

Urds.    In  co&seqnenoe  of  this 

small  size  of  the  wings  these 

birds   are   quite  incapable   of 

flight,   and  the  only  use  they 

erer  appear  to  make  of  their 

wings  is  to  spread  them  out  as 

if  to  eatdi  the  air  in  running.  In 

aoeordanoe  with  this  deficiency 

of  the  power  of  flight,  the  bones 

are  almoat  entirely  destitute  of 

the  air-cells  which  in  the  ordi- 
nary birds  giye  so  much  light- 
ness to  the  skeleton;  and  the 

stemnai,  is  reduced  to  a  simple 

conycz  diield  (Fig.  165),  with- 
out anj  tnee  of  die  keel,  which 

in  other  birds  giTOS  attadiment  ^*  ^^^'^  Skeleton  of  t^e  Oitrieb 

to  the  powttfol  pectoral  mnaslea.     To  compensate  for  this  deficiency,  however,  the 

great  size  and  mnseiilarity  of  the  l^s   render  the  pace  of  these  birds  in  running 

exceedingly  swift;  the  pelvis  is  of  large  size,  and  the  two  sides  of  the  arch  unite  at 

<r^  -_.^  the    pubis,    which   is 

not  the  case  in  any 
other  birds.  The  an- 
terior toes  are  strong, 
either  two  or  three  in 
number,  and  termi- 
nated by  strong  nails. 
The  hinder  too  is  en- 
tirely wanting,  except 
in  the  genus  Apteryx, 
in  which  this  organ  is 
present  in  a  i-udimen- 
tary  condition. 
Kg.  165.— Sternum  of  the  Emeu  (Dromaius  No%w  HoUaniia),  »j«ho  plumaec  is  of 

a  Tery  peculiar  character,  the  barbs  of  the  feathers  being  always  separate,  and  often 
exhibiting  a  dose  resemblance  to  hairs.    The  bill  is  usually  rather  short,  depressed,  and 
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Fig.  IfiO.— Foot  of  the  Oxtrich  [Sifufhuj 


sonicffbat  triangular ;  but  ia  the  Aptertfx  it  ia  elongated  wid  cylindrical,  with  the 

noatiili  placed  at  the  tip.     Tho  head  and  neck  are  usuAlly  iiiitDd,  or  covered  only  witi 

a  Srhort,  downy  plumage  ;  the  head  is  aonic- 
times  fnnmhed  with  a  honiy  creet,  and  the 
necV  witli  fleshy  wattles* 

These  remarkable  birdfl,  of  which  TCiy 
few  species  ore  known,  arc  confined  to  the 
warmer  parts  of  the  earth,^ — one  species  btm^ 
found  in  tropical  Africai  another  in  the 
Islands  of  tbo  Easteni  Archipelago,  a  tbirdifi 
Kew  Holland,  and  a  fourth  in  South  America, 
The  singular  genus  ApUryx^  of  wMch  two 
speciea  have  been  described,  is  confined  to 
New  Zealand* 

BiTlelonfli — Tba  order  id  eludes  only  t^o 
familica.  In  the  typical  family  of  the  BItu-^ 
thumiiks,  or  Oatrichea,  which  includes  the 
larger  of  Icnown  birds,  the    bill   ia    broflil, 

depressed,  and  triangular,  with  the  apeis  obtusOj  and  the  coBtrils  placed  in  a  grooTe, 

and  tbo  binder  toe  is  entirely  deficiomt.     The  legs  are  very  long,  especially  thfl 

tar&i,  which  aro  coyered  with  scalea.     Tho 

plumage  yarios  considerably  in  its  texture 

in  the  di^erent  ipecies,  which  all  frequent 

the  desert  plains  of  the  conn  tries  inhabited 

by  them ,  where  they  run  with  great  swift- 
ness. 

The  best  known  species  is  the  Ostrich 

{Strut hw  eamelu^^  ¥ig.  167)«  tho  largest  of 

all  existing  birda^  which  inhabits  the  sandy 

desf^rtfl  of  tropical  Africa.     Thia  remarkable 

bird,  which  has  been  celebrated  since  the 

most  remote  antiquity,  measures  from  six  to 

eight  feet  in  height ;  its  feet  eonsiat  only  of 

two  toes  (Fig*  IG6),  its  head  and  neck  are 

nearly  naked,  ^e  general  plumage  ia  very  lai^ 

and  the  quill  feathers  of  the  wings  and  tail 

are  particularly  remarkable  for  the  length  of 

their  barba,  which,  although  furnished  with 

barbules,  are  completely  separate  from  each 

other  :    these  aro  the  well-known  Ostrich-  Fip.  ler-^ntrich  {Strutltio  cainrfw*). 

feathers,  which  from  their  elegance  are  so  highly  prized  as  ornaments, 

Tho  Ostriches  live  together  in  large  flocks,  feeding  upon  grass,  grain,  &e* ;  like  the 

Gallinaeoouji  birds,  which  they  resemble  iu  their  food,  they  hare  an  enormous  crop  and 

a  strong  gizzard.     In  confinement,  howercr,  they  appear  to  devour  indiscriminatdy 

almost  anything  that  comes  in  their  wikj^  as  they  have  been  frequently  known  to  pi<i 

up  and  swallow  pieces  of  leather,  wood,  atones,  and  even  metal*     Tho  hard  aubstanee* 

are  probably  taken  to  a&mt  the  action  of  the  git^ard ;  but  however  this  may  be,  the 

voracity  of  the  Ostrich  formerly  gavo  rise  to  a  belief  that  ibis  bird  fed  upon  iron. 
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The  Afrioan  Oatrich  is  polygamous.  The  female  scratches  a  hole  in  the  sand,  in 
which  she  lays  ten  or  twelve  eggs,  and  these  are  hatched  principally  by  the  heat  of  the 
son,  although  the  female,  contrary  to  a  yery  generally  receiyed  opinion,  watches  oror 
them  with  great  care,  and  sits  upon  them  during  the  night.  The  eggs  weigh  about 
three  pounds,  and  are  regarded  as  a  great  delicacy.  When  pursued,  the  Ostrich  runs 
with  such  rapidity  as  speedily  to  outstrip  the  swiftest  horse,  and  the  hunters,  there- 
five,  either  relieve  one  another  in  the  chase,  or  bewilder  the  bird  by  approaching  it  in 
aeyeral  directions;  but  the  pursuit  is  not  always  unattended  with  danger,  as  the 
Ostrich  sometimes  attacks  his  enemies,  striking  out  with  his  feet  with  great  force.  In 
captiyity  this  bird  often  becomes  tame  and  gentle  with  those  to  whom  it  is  accustomed, 
bat  almost  always  exhibits  more  or  less  enmity  towards  strangers,  whom  it  will 
eodeayour  to  knock  down  and  trample  under  foot. 

The  American  Ostrich  {Rhea  Americana),  called  also  the  Nandou,  or  Ehca,  is 
aearcely  more  than  half  the  size  of  the  African  species,  from  which  it  also  differs  in 
haying  the  head' covered  with  feathers,  and  the  feet  furnished  with  three  toes.  It  is  of 
a  nearly  uniform  gray  tint,  and  the  feathers  of  the  wings  and  tail,  although  elongated, 
possess  none  of  the  beauty  of  those  of  the  True  Ostrich ;  they  are  only  employed  in  the 
manufacture  of  light  dusting  brooms.  It  is  yery  abundant  in  the  great  plains  of 
tropical  America,  where  it  is  pursued  on  horseback,  and  captured  either  by  the  lasso, 
or  by  throwing  at  its  legs  an  instrument  formed  of  two  heavy  balls,  or  stones,  attached 
together  by  a  leathern  thong.  Mr.  Darwin,  who  h^d  frequent  opportunities  of  observing 
these  birds,  has  given  an  excellent  account  of  their  habits.  He  says  that  the  Ostriches 
take  the  water  readily,  and  swim  across  broad  and  rapid  rivers,  and  even  from  island 
to  island  in  bays.  They  swim  slowly,  with  the  greater  part  of  their  bodies 
immersed,  and  their  necks  extended  a  little  forwards.  According  to  the  late  Earl  of 
Derby,  these  birds  are  polygamous ;  and  the  male  bird  prepares  the  nest,  collects  the 
eggs,  which  are  fi«quently  laid  by  the  females  at  random  on  the  ground,  and  performs 
all  the  duties  of  incubation.  Mr.  Darwin  confirms  these  observations,  and  sajrs  that 
fonr  or  five  females  have  been  seen  to  lay  in  the  same  nest,  and  that  tho  male  when 
sitting  lies  to  close  that  he  himself  nearly  rode  over  one.  At  this  time  the  males  are 
said  sometimes  to  be  very  fierce,  and  they  have  been  known  to  attack  a  man  on 
horseback,  trying  to  kick  and  leap  on  him. 

The  Emeu  of  New  Holland  (Bromaius  Nova  HollanduB)  is  nearly  as  large  as  the 
A£ncan  Ostrich,  measuring  from  five  to  seven  feet  in  height.  It  has  three  toes  in  each 
foot,  and  these  are  furnished  with  nearly  equal  claws;  the  head  is  covered  with 
feathers,  but  the  throat  is  naked,  and  the  plumage  of  the  body  closely  resembles  long 
hairs,  hanging  down  on  each,  side  of  the  body  from  a  central  line,  or  parting.  The 
neck  is  covered  with  feathers.  These  birds  are  abundant  in  the  southern  parts  of 
Australia ;  but  in  the  more  populous  parts  of  the  British  colonies  there  they  are  now 
extinct  They  are  much  sought  for,  both  by  natives  and  Europeans,  for  the  sake  of 
their  flesh,  that  of  the  young  birds  being  described  as  very  delicate,  whUst  that  of  the 
old  ones  is  compared  to  beef.  Their  eggs  also  are  eaten ;  and  it  is  said  that  during 
their  breeding  seaA)n  the  natives  of  some  parts  of  Australia  live  almost  entirely  upon 
Emeu's  eggs.  The  old  birds  are  hunted  by  trained  dogs,  which  have  been  taught  to 
ivoid  the  powerful  kicks  of  their  quarry  by  running  up  alongside  of  the  bird 
md  then  springing  suddenly  upon  its  neck.  They  are  monogamous,  and  the 
nales,  as  in  the  case  of  the  Bhea,  perform  the  duties  of  incubation.  The 
^;g8   are  nearly  as  large  as   those  of  the  Ostrich,  but  of  a  dark  green  colour ;    | 
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and  the  young,  when   first  hatched,  are  rather  elegantly  striped  with  Umok  and 
whitish  gray. 

The  last  species  of  thU  family  is  the  Cassowary  (CMsmariM graUatm,  Fig.  16S),  m 
inhabitant  of  the  islands  of  the  £a8tem  Archipelago.    It  atands  about  Are  feat  in 

hei^t,  and  is  distinguished  generiorily  fiOA 
the  other  members  of  the  fiamily  by  Iks 
poesession  of  a  peculiar  homy  orest  tt 
helmet  upon  the  head,  by  the  wings  being 
fumiahed,  instead  of  feathers,  with  abo«t 
five  cylindrical  stalks  destitute  of  bait% 
and  by  the  large  sisc  of  the  claw  on  the 
inner  too.  The  head  and  neck  an  naked 
and  wattled,  and  these  parts  are  o£  a  bright 
red  colour,  rariegated  with  blue.  The  fsst 
of  the  body,  which  is  Tery  stout,  ia  coyersd 
with  long  pendent  feathers,  which  resemUi 
hair  cyen  more  closely  than  those  of  ths 
Enicu.  It  feeds  upon  fruits,  herbage,  and 
seeds,  and,  like  the  Ostrich,  swallows  hsid 
substances,  probably  to  assist  the  action  of 
the  gizzard.  The  eggs  are  of  a  grecnirii 
tint. 

The  eggs  and  some  of  the  bones  of  a 
gigantic  bird  belonging  to  this  family,  the 
JEpyomia  maximus,  have  been  recently  dii« 
covered  in  the  island  of  Madagascar.  The 
largest  of  the  eggs,  which  were  fomid 
imbedded  in  alluvial  Sf)il,  measured  no  less  than  twelre  inches  and  two-thirds  in  length, 
whilst  the  egg  of  the  Ci>mmon  Ostrich  is  only  about  half  this  size.  The  difference  ia 
the  contents  of  the  two  eggs  is  much  greater,  for  M.  Isidore  G^eoffroy  Saint-Hilaiis^ 
who  was  the  first  dcscriber  of  these  extraordinary  remains,  calculates  that  the  largest 
egg  of  the  JEpyornis  received  by  the  Paris  Museum  would  contain  10 J  quarts,  or 
about  as  much  as  6  eggs  of  the  Ostrich,  16  of  the  Cassowary,  or  148  of  the  common 
Hen.  One  of  the  e^^^  had  been  perforated  by  the  natives,  and  used  as  a  Teasri  fcr 
carrying  water.  From  the  dimensions  of  the  bones,  it  is  supposed  that  this  bird  must 
be  at  least  double  the  size  of  the  Ostrich ;  and  it  appears  not  improbable  that  it  msf 
still  be  in  existence  in  the  interior  of  the  almost  unknown  island  in  which  its  lemaiai 
were  found. 

Another  group  of  gigantic  extinct  birds  is  also  placed  in  the  immediate  ncighboat* 
hood  of  the  Stnithionidae  by  some  authors,  but  distributed  by  others  between  these  and 
the  Grallatores.  These  are  the  Dinornida,  the  bones  and  even  the  eggs  of  which  have 
been  found  in  considerable  quantities  imbedded  in  the  volcanic  sands  of  New  Zealand. 
Several  species  have  been  distinguished,  amongst  which  the  JDinornit  gigtmtaa  WH 
pre-eminent  in  stature.  It  has  been  calculated  that  this  bird  must  have  been  at  lesit 
fourteen  feet  in  height.  It  appears  exceedingly  probable  that  these  birds,  if  they  do 
not  still  exist  in  the  more  inaccessible  parts  of  the  islands  of  New  Zealand,  were  inhabi- 
tants of  that  distant  land  when  it  was  first  peopled  with  human  beings,  as  the  traditioof 
of  the  natives  de^ribe  a  gigantic  bird,  to  which  they  give  the  name  of  Jfe*,  with 
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iheir  sneeiton  an  said  to  have  waged  a  war  of  destrmetion.  Tlie  aatiTet  ahowvi 
rsHer  the  plaee  where  the  last  Moa  was  destrojed  after  a  tremendous  bcttle,  in 
tereral  of  its  assailants  were  killed.  The  egg  of  oneof  these  birds  was  diseoyered 
Walter  Mantcll,  who  describes  it  as  so  large  that  his  bat  would  but  just  serve 
)gg-eap  ibr  it ;  it  woald,  therefore,  appear  to  be  nearlj  as  large  as  that  of  the 

■eeottd  family  of  the  Corsores,  the  Apiery§%day  includes  onlj  two  singular 
•  birds,  inhabitants  of  New  Zealand.  These  birds  are  distinguished  from  the 
midfls  by  the  elongated  slender  form  of  the  bill,  which  bears  the  nostrils  at 
of  the  upper  mandible, 

comparative  shortness 
legs,  and  the  presence 
lort  hind  toe,  furnished 
itrongelaw.  The  wings 
ectly  rudimentary,  and 
Ml  under  the  feathers, 
resemble  those  of  the 

se  birds  are  nocturnal 
r  habits,  feeding  upon 

running    with    great  Fig.  169.-The  Aptcryx. 

,  and  defending  themsclres  vigorously  with  their  feet  The  name  of  KUoUKim 
.  to  them  by  the  natives  of  New  Zealand,  who  use  the  skin  in  making  dresses, 
are  highly  valued.  A  speeimen  of  one  of  the  species  is  now  living  in  the 
sal  Gardens. 

Ordeb  IY. — Kasobes. 
Msml  Cl&aiaoteM.~This  order  includes  the  numerous  species  of  Gallinaceous 
'  those  which  agree  more  or  less  in  structure  with  our  common  Fowl^  and  the 
Mores,  or  Scrapers,  alludes  to  the  habit  of  scratching  in  the  ground  in  search  of 
lich,  as  every  one  knows,  is  so  common  with  domestic  poultry, 
iO  birds  are  generally  of  moderate  size,  with  the  body  rather  stout,  and  the 
irt,  or  of  moderate  length.  The  head  is  rather  small,  and  tho  bill,  which  is 
shorter  than  the  head,  is  more  or  less  arched,  and  has  the  upper  mandible  pro- 
beyond  the  lower  one  both  at  the  apex  and  the  margins.  The  legs  are  of 
e  length,  but  usually  very  stout;  the  tibies  are  feathered  quite  down  to  tho  tip ; 

feathers,  in  some  cases,  cover  the  tarsi,  and  even  the  toes.  The  anterior  toes 
lys  three  in  number,  usually  rather  short,  stout,  furnished  with  broad,  blunt 
id  frequently  more  or  less  united  by  a  web  at  the  base ;  tho  hinder  toe  is 
small,  and  raised  a  little  upon  the  back  of  tho  tarsus,  but  in  the  species  which 
ly  perch  ujwn  trees,  and  some  others,  the  hinder  toe  is  more  elongated,  and 
n  the  same  level  with  tho  rest.  The  back  of  the  tarsus  is  also  frequently  fur- 
especially  in  the  males,  with  one  or  more  spurs,  which  are  often  of  considerable 
and  constitute  formidable  offensive  weapons  in  the  combats  which  prevail 
;  these  birds  during  the  breeding  season. 

plumage  is  firm,  and  the  accessory  feathers,  or  plumules,  are  always  of  large 
he  birds,  and  especially  the  males,  are  frequently  adorned  with,  magnificent 

and  in  many  case^  particular  parts  of  the  plumage  in  this  sex  aoquire  a  great 
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degree  of  deyelopment,  rendermg  the  appearance  of  the  birds  exceedinglj  elegant 
The  wings  are  usually  short  and  weak,  and  the  flight  of  the  birds  by  no  means  power- 
ful or  prolonged ;  it  is  generally  accompanied  by  a  whirring  sound,  which  is  almost 
characteristic  of  this  order. 

The  general  conformation  of  the  digestive  organs  (Fig.  117)  is  as  follows:— The 
cesophagus  is  narrow,  but  is  dilated  below  the  middle  into  a  large,  somewhat  globular 
crop.  The  stomach,  or  gizzard,  is  exceedingly  strong  and  muscular,  and  lined  with 
hard,  tendinous  plates,  by  the  action  of  which,  assisted  in  most  cases  by  stones,  or 
other  hard  substances  which  the  birds  swallow,  the  comminution  of  the  food  is  effected. 
The  intestine  is  long,  and  furnished  with  very  large  cceca ;  the  latter  organs,  in  fact, 
are  larger  in  these  than  in  any  other  birds. 

These  birds  are  found  in  all  parts  of  the  world,  from  the  tropics  to  the  frozen 
regions  of  the  north ;  but  the  finest  and  most  typical  species  are  inhabitants  of  the 
temperate  and  waimer  parts  of  Asia.  They  feed  principally  on  seeds,  fruits,  and 
herbage,  but  also,  to  a  considerable  extent,  on  insects,  worms,  and  other  small  animals. 
Their  general  habitation  is  on  the  ground,  where  they  run  with  great  celerity,  but  many 
of  them  roost  on  trees.  They  are  mostly  polygamous  in  their  habits,  the  males  being 
usually  surrounded  by  a  considerable  troop  of  females ;  and  to  these,  with  one  remark- 
able exception,  the  whole  business  of  incubation  is  generally  left.  The  nest  is  always 
placed  on  the  ground  in  some  sheltered  situation,  and  very  little  art  is  exhibited  in  its 
construction — indeed,  an  elaborate  nest  is  the  less  necessary,  as  the  young  are  able  to 
run  about  and  feed  almost  as  soon  as  they  have  left  the  egg ;  and  at  night,  or  on 
the  approach  of  danger,  they  collect  beneath  the  wings  of  their  mother. 

IMTiBiona. — ^The  Easorial  birds  form  seven  families.  In  the  Tinamous  ( TinanUdajf 
the  bill  is  rather  straight,  with  the  base  covered  with  a  membrane,  and  the  tip  sud- 
denly hooked.  The  wings  are  short  and  concave ;  the  tail  short,  or  entirely  wanting ; 
the  tarsi  are  scutellate  in  /ront,  and  the  toes  long,— the  hinder  one  being  sometimes 
wanting.  The  genus  Tinamotia^  belonging  to  this  family,  makes  a  very  near  approach 
to  the  Bustards. 

These  birds  are  peculiar  to  South  America,  where  they  live  in  the  fields,  or  on  the 
borders  of  woods.  Their  flight  is  heavy  ;  but  they  run  with  considerable  swiftness. 
They  feed  principally  upon  grain,  visiting  the  newly-sown  fields  of  com  and  mai«e 
during  the  night,  to  pick  up  the  seeds  which  have  not  been  covered  by  the  soiL  The 
females  lay  about  seven  eggs,  in  tufts  of  herbage ;  and  the  young,  when  hatched,  somi 
disperse,  the  family  being  rarely  found  imited  into  a  flock.  Their  flesh  is  exceedingly 
good ;  and  as  they  do  not  rise  willingly,  but  rather  prefer  endeavouring  to  conceal 
themselves  when  pursued,  they  are  taken  without  much  difficulty  by  means  of  » 
noose  at  the  end  of  a  stick.  They  vary  considerably  in  size,  the  largest  species  beiiig 
about  as  large  as  a  pheasant,  or  from  fifteen  to  eighteen  inches  in  length,  whilst  the 
smallest  do  not  exceed  six  inches. 

The  Chionidida  have  the  bill  rather  short  and  stout,  compressed  and  much  arched 
towards  the  tip ;  the  nostrils  are  placed  at  the  base,  and  protected  by  a  homy  sheath 
or  covering.  The  wings  are  long  and  pointed,  and  the  taU  of  moderate  size ;  the  tsisi 
are  short  and  stout,  the  anterior  toes  long,  united  at  the  base,  and  the  hinder  one  small 
and  elevated.  JThe  best  known  s^^i^cies  of  this  family  is  the  White  Sheathbill 
(Chionia  alba),  a  bird  about  fifteen  inches  in  length,  of  a  white  colour,  with  the  feet 
reddish-black.  It  frequents  the  shores  of  Australia,  New  Zealand,  and  other 
islands  approaching  the  Antarctic  ocean,  where  it  feeds  upon  MoUusca  and  other  animal 
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matters,  reeembling  some  of  the  Wading  birds  so  closely  in  its  habits,  that  it  has  been 
placed  amongst  them  by  many  naturalists. 

It  is  probable  that  it  occasionally  feeds  upon  carrion,  as  Forater,  its  original 
describer,  states  that,  haying  killed  some  of  them  in  Cook's  second  yoyage,  the  sailors 
▼ere  unable  to  eat  the  flesh  in  consequence  of  its  abominable  odour ;  although,  as  ho 
obseryes,  they  were  not  at  that  time  particularly  nice  in  the  choice  of  food.  M.  Lesson 
and  Messrs.  Quoy  and  Oaimard,  howeyer,  found  the  flesh  particularly  good ;  and  in 
Cook's  third  yoyage  it  is  said  to  be  equal  to  Duck. 

In  the  family  of  the  Tetra- 
onidaf  or  Grouse,  the  bill  is 
rather  short,  broad  at  the  base, 
compressed  and  arched,  with 
the  tip  obtuse;  the  nostrils 
are  placed  at  the  base  of  the 
bfl],  sometimes  coyered  with 
feathers,  or  protected  by  a 
hard  scale ;  the  legs  are  stout,  ^^«'  "^--^oo^  of  the  Black  Cock  {Tetrao  tetrix). 

with  the  tarsi  usually  naked  and  scutellate,  but  sometimes  clothed  with  feathers  to  the 
toes  (Fig.  170).  The  hind  toe  is  rarely  wanting,  usually  rather  small  and  eleyated. 
The  wings  are  generally  short  and  rounded,  and  the  tail  is  also  rounded  at  the 
extremity. 

This  family,  which  includes  a  great  number  of  species,  is  diyided  into  four  sub- 
families. The  Tetraoninaj  including  the  typical  species,  haye  the  bill  short,  yery  broad 
at  the  base,  and  gradually  narrowed  and  compressed  towards  the  tip ;  the  nostrils  are 
clothed  with  small  feathers,  as  are  also  the  tarsi,  and  sometimes  eyen  the  toes.  These 
birds  liye  principally  upon  the  ground,  where  they  run  with  great  swiftness,  and  feed 
almost  entirely  upon  yegetable  substances — such  as  berries,  seeds,  and  the  buds  of  trees 
and  shrubs.  They  are  generally  found  in  mountainous  districts,  some  living  on  open 
heaths,  whilst  others  prefer  wooded  spots.  They  vary  greatly  in  size,  the  largest  being 
nearly  as  large  as  a  Turkey,  the  smaUest  scarcely  exceeding  a  Pigeon  in  size. 

One  of  the  largest  species  is  the  Capercailzie,  or  Wood  Grouse  (Tetrao  urogallm)^ 
which  was  formerly  an  inhabitant  of  the  Highlands  of  Scotland,  but  has  now  been 
extinct  there  for  many  years.  Although  some  tolerably  successful  attempts  have 
recently  been  made  to  introduce  it  again,  the  imported  birds  and  their  progeny  can 
hardly  be  regarded  as  true  natives.  This  bird  measures  about  three  feet  in  length 
from  the  tip  of  the  bill  to  the  end  of  the  tail ;  the  male  is  delicately  mottled  with  gray 
and  brownish-black,  with  the  front  of  the  neck  and  breast  black,  tinged  with  a  glossy 
green ;  whilst  the  female  is  variegated  with  yellowish-brown,  white  and  brownish- 
black.  The  Capercailzie  is  found  abundantly  in  the  pine  forests  of  Scandinavia,  where 
it  feeds  principally  upon  the  leaves  and  tender  shoots  of  the  Scotch  fif  {Pinus  sylvestria). 
In  the  spring,  even  before  the  snow  has  disappeared,  the  breeding  season  of  the 
Capercailzie  commences ;  the  cock  bird  selects  a  place,  where  he  displays  himself, 
spreading  his  tail,  and  ruffling  his  feathers  in  the  manner  of  a  turkey-cock,  uttering 
at  the  same  time  a  call  which  is  described  as  resembling  the  peller ;  peUer,  peller, 
repeated  with  gradually  increasing  rapidity,  and  concluding  with  a  sort  of  gulp  and 
drawing  in  of  the  breath.  ^'  During  this  latter  process,"  according  to  Mr.  Lloyd,  "  the 
head  of  the  Oapercali  is  thrown  up,  his  eyes  are  partially  closed,  and  his  whole  appear- 
ance would  denote  that  he  is  worked  up  into  an  agony  of  passion."    The  hens,  on 
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h^Miog  the  call  of  tlio  cock^  oatemblcf  frqni  all  tho  n^ghboudo^  parts  of  tlie  f<mst, 
whi^a  the  cock  bird  doscenda  fix>iii  hi^  porch  aod  johu  thoir  <;&mpaiiy.  The  ccck  hintds 
generally  resort  to  some  pjufticular  aUtion,  ao  tlmt,  »ceardiiig  to  Mr.  lAoyd^  the  call 
may  b©  heaid  in  the  saoic  ploao  every  sp'ring  for  years  together,  Tbo  old  males  arfi 
i^cry  jealoiM  of  the  younger  members  ef  the  coamLunity,  aad  will  never  Buffer  them  kf 
play  or  call,  aiid  fr&q^ucsiit.  comhata  taJce  plo^  betw^o,  them  in  consequieiLce,.  The  h^tis 
form  their  neata  on  the  ground,  and  lay  &om  tiz  to  twelve  eggs  ;  the  <^ocks  take  na 
ehnre  in  the  process  uf  incubation^  which  is  Sfiid  to  occupy  four  wecjc^.  Xn  captivitj, 
the  Capercailzie  is  easily  domQstieated,  antl  appears  to  1)reod  pretty  readily  when  pliic«^ 
in  forTOiirable  conditionsp  The  eoek^  will  frequently  peck  at  the  legs  of  people  wolldag 
in  the  phiee  where  th<ry  are  kept,  and  eveit  in  a  state  of  nature  they  are  aODoetiiDa 
known  to  atisek  intruders  on  tlieir  fiToarile  hanntij.  They  are  taken  principally  in 
tnipa,  and  coD^deraLlild?  ntunUers  arc  sent  tro^  Korway  to  the  London  miarketr 

or  the  truly  British  3pei?ie*  the  tnert  is  tbe  Black  Coek  {T^iraQ  ioirix,  Fig,  171), 
wMxh  ia  found  in  amalL  numbers  in  some  ports  of  England,  and  ia  toleraUy  abundant 

in  Scutland.  The  male  ia  of  a  &)£ 
glossy  black  colour,  with,  the  lower 
wing  eorerts,  the  under  tail  oovertj, 
and  the  bases  of  the  aeoondary  qmlia 
wMte,  The  form  of  the  tail,  howevfff 
is  one  of  the  most  remarkable  ehartt^ 
tcrs  in  the  male  hird^  the  foor  onia 
feathers  on  each  &lde  heing  eonaidii- 
ably  elotigfited  and  strongly  curved 
outwards  at  the  tip,  bo  that  the  tail  hj& 
the  appearance  of  a  double  hook  In 
the  female,  the  toil  1^  straight^  and  t^s 
colour  ia  pale,  barred,  and  motd<^  with 
dark  brown.  In  iLa  habita  the  Blfl& 
Cock  closely  resttublea  the  Oape^ 
oailaic,  gotierally  inhabitbg  low  diatrieta  in  the  neighbourhood  of  woods,  ojd 
feeding  principally  upon  the  twigs  of  heathy  with  the  young  ahoots  of  other  ahruia 
and  titjesj  ioeda,  and  bcn-ies.  In  winter,  according  to  3f r,  Yarrell,  the  crop  i*  eftefl 
fiUed  with  the  yoan^  shoots  of  firs,  aTul  io  the  autumn  the  bird  aomednu^  freqaente 
com -'fields. 

Several  allied  species  are  found  in  the  United  States  of  America,  One  of  these,  tiw 
Euffed  Grouse  {Bma^U  mtbdlua]^  which  is  called  the  Pheasant  in  the  Unitijd  SlatM, 
lias  on  each  aide  of  the  neck  a  large  tuft  of  black  or  brown  feathers,  which  it  baa  tK* 
power  of  raiaing  at  pleasure.  This  bird  is  found  in  all  parts  of  the  States,  hut  ia  nutft 
plentiful  in  the  mountainoiu  districts,  where  it  livei  in  the  woods,  and  appean  to 
resemble  the  Capercaikie  in  its  habits  the  male  displaying  hiaiaelf  in  the  «ame  maimer 
during  tlie  breeding  season,  a^d  emitting  a  loud  dnimmiug  noiae  as  a  call  to  the  Bimftlei* 
The  EuJIbd  Groufle  measures  about  eighteen  inches  iu  longtJb^  and  fumishea  an  enc^- 
ingly  delicate  food.  The  most  remarkabk  of  the  Amcriean  gpcciea  h  the  Pinnated 
Grou^  {Tetrao  cupido}^  which  m  found,  although  rarely,  in  many  parbi  of  the  Cfoited 
States.  The  male  of  this  singular  b'u-d  measures  about  nineteen  inehee  in  length ,  it 
haa  a  pair  of  purious  wiug*like  organs,  about  three  inebea  long,  attached  one  on  aash 
aide  of  the  neck  ;  and  below  these,  on  ea^h  aide,  a  wrinkled  hag,  whiijh  ia  capable  ef  ^ 


Fl^.  UL-Hcad  of  Bla^k  Cock  {mtni>  Ittrir), 
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being  ioflatad,  and  ihen^  as  described  by  Wilson,  '^  rescmblei,  in  bulk,  colour,  and 
tudkotf  a  middle-eisod  orange ;"  tho  head  is  furnished  'with  a  Bmall  crest,  and  over 
each  eye  there  is  an  elegant,  semicircular  comb,  of  a  rich  orange  colour,  which  the 
bird  has  the  power  of  raising  or  depressing  at  pleasure.  During  the  season  of  their 
amours  the  male  bird  produces  a  peculiar  sound,  wliich  is  called  tooting  by  the  American 
sportsmen,  from  its  resemblance  to  tho  sound  of  a  distant  horn ;  and  although  this  call 
does  not  appear  to  be  very  loud  when  in  tho  vicinity  of  tho  bird,  it  is  said  to  be  audible 
at  a  great  distance — from  three  to  six  miles  according  to  different  observer?. 

A  remarkable  habit  of  these  birds  is  thus  described  by  Dr.  ^Mitchell,  in  Wilson's 
American  Ornithology : — **  During  tho  period  of  mating,  and  while  the  females  are 
occupied  in  incubation,  tho  males  have  a  practice  of  assembling,  principally  by  thcm- 
lelvea.  To  some  select  and  central  spot,  where  there  is  very  little  underwood,  they 
repair  from  the  adj(»ning  district.  From  the  exercises  performed  there,  this  is  called 
a  teratehmf-pUtei,  TUb  time  of  meeUng  is  tho  break  of  day.  As  soon  as  the  light. 
appears,  the  oompany  assembles  from,  eresj  side,  sometimes  to  the  number  of  forty  or 
fifty.  When  the  dawn  is  past,  the  ceremony  begins  with  a  low  tooting  from  one  of 
the  cooks ; — this  is  ansro:^  by  another.  They  then  come  forth  one  by  one  from  tho 
bushes,  and  stmt  about  with  all  the  pride  and  ostentation  they  can  display.  Their 
necks  are  incnrvated ;  the  feathers  on  them  are  erected  into  a  sort  of  ruff ;  the  plumes 
of  their  tails  are  expanded  like  fans ;  they  strut  about  in  a  style  resembling,  as  nearly 
as  small  may  be  illustrated  by  great,  tho  pomp  of  the  Turkey-cock.  They  seem  to  vie 
with  each  other  in  stateliness ;  and,  as  they  pass  each  other,  frequently  cast  looks  of 
insult,  and  utter  notes  of  defiance.    These  are  tho  signals  for  battles.    They  engage 

wifli  wonderful  spirit  and  fierccncs5«,  leaping  a  foot  or  two  from  the  ground,  and 

uttering  a  cackling,  screaming,  and  discordant  cry.*' 

Oocasionally,  however,  those  exhibitions  of  pride  receive  rather  an  unpleasant 

interruption ;  for  the  hunters  often  find  out  the  scratching-placos,  and,  by  concealing 

themselves  over-night,  with  thoir  guns,  in  huts  of  pine  branches,  within  a  few  yards 

of  the  spot,  deal  wholesale  destruction  upon  the  unfortunate  birds,  whilst  these  arc 

engaged  in  strutting  about  or  fighting. 

Their  flesh  is  considered  particularly  delicate,  and  they  have  been  destroyed  in 

sneh  numbers,  notwithstanding  legislative  enactments  for  their  presei'Tation,  that,  in 

Wilson's  time,  they  had  advanced  in  price  from  one  dollar  to  four  or  five  dollars  a 

pair. 

In  tiie  Common  Grouse,  or  Ptarmigans  {Lagopm)^  the  feathers  extend  to  the 

extzeauty  of  the  toes  (Fig.  172).     These  birds 

aie  found  only  in  the  colder  temperate  regions 

of  the  northern  hemisphere,  and  generally  in 

mountainous  distriots.    They  live  entirely  on 

the  ground,    and   feed,  like   the  preceding 

species,  upon  the  twigs  and  leaves  of  plants, 

seeds  and  berries ;  but,  unlike  these,  they  arc  -  ,     ^  ^ 

,  .^        \  1  /.        1  .  •  Fie.  172.— Foot  of  the  Common  Grouso 

not  polygamous,  the  males  and  females  pairing         '  {Lagoptis  scoticus). 

and  remaining  together. during  the  breeding- 
season.     The  common  species,  or  Red  Grouse  {Lagopus  scoticuC)^  whi(;h  is  peculiar  to 
these  islands,  inhabits  heathy  districts  at  almost  any  elevation,  and  feeds  to  a  great 
extent  upon  the  young  shoots  of  the  heath;  the  Ptarmignn  {L,  vulgaris),  on  the 
^,  is  tn  inhabitant  of  the  highest  parts  of  mountains,  and  only  descends  towards 


208 


THE  AMERICAN   QUAILS. 


the  lower  negiana  during  the  winter.     The  Red  Grouse  is  of  the  eaine  colour  ail  the 
jeoi  round ;  biii  the  Ftarmigan  acquires  a  wMte  plumage  in  tke  winter^    Bolh  tha» 


spetiea,  but  eapeciftllj  the  former,  are  great  fflvouritea  with  sportamen,  and  the  num'bcr 
killed  eyery  autumn  i&  enormous.  The  Ftarmigan  ia  found  on  most  of  the  hig^ 
luountnins  of  JBurope,,  oven  a^  far  isouth  as  Spain  ttnd  Italy ;  hut  it  i&  moat  ahuudant  in 
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the  northern  countries,  and  a  considerable  number  arc  brought  to  this  country  from 
Norway.    It  aUo  occurs  in  the  most  northern  parts  of  America. 

The  Odontophorina  are  distinguished  by  haying  two  teeth  on  each  side  of  the  lower 
mandible,  near  the  point  The  bill  is  short,  and  arched  towards  the  tip,  with  the  apex 
of  the  upper  mandible  prolonged  beyond  the  lower  ono;  the  nostrils  are  situated  at  the 
base  of  the  bill,  in  a  short  rounded  groove,  and  coyerod  by  a  membranous  scale ;  the 
wings  are  concave  and  rounded,  the  tarsi  elongated  and  slender,  and  the  toes  long,  the 
outermost  being  longer  than  the  inner.  These  birds  are  inhabitants  of  America,  whore 
thoy  take  the  place  of  the  Partridges  and  Quails  of  the  eastern  hemisphere,  and  are 
gonerally  known  by  the  same  names.  The  host  known  species  is  the  American  Quail 
(Ortyx  vifginianus),  a  bird  about  nine  inches  in  len^^th,  which  is  found  in  all  parts  of 
Xorth  America,  and  as  for  south  as  Honduras.  Those  birds,  which  are  as  much  the 
objects  of  pursuit  with  the  American  sportsman,  as  the  common  Partridge  with  those 
of  our  own  country,  are  generally  found  about  the  plantations,  where  they  feed  upon 
grain.  They  occasionally  seek  shelter  in  woods,  but  usually  keep  in  the  open 
^M^  concealing  themselves  amongst  the  briers  of  hedge-banks.  In  May,  the  females 
make  a  nest  of  dry  grass  and  herbage  on  the  ground,  and  generally  protected  by  a  large 
tuft  of  grass.  In  this  they  lay  from  fifceen  to  twenty-four  eggs,  and  the  young  quit 
the  nest  as  soon  as  they  are  hatched,  running  about  with  their  mother  in  search  of 
food.  When  disturbed  under  these  circumstances,  the  mother  immediately  puts  every 
artifice  in  practice  to  lure  the  intruder  away  from  her  helpless  brood,  running  along 
the  path  before  him  with  her  wings  dragging  on  the  ground,  as  if  severely  wounded, 
and  returning  by  a  circuitous  route  when  the  danger  has  been  eluded,  to  collect  the 
chicks,  which,  in  obedience  to  the  first  note  of  alarm,  have  secreted  themselves  amongst 
the  herbage.  When  the  eggs  are  hatched  under  a  common  hen,  the  young  birds  are 
psribctly  contented  with  their  captivity  until  the  approach  of  Spring  and  the  breeding- 
season,  when  they  invariably  take  their  departure.  Another  species,  the  Californian 
Qaail  {Ortyx  ealiformcus)^  has  the  top  of  the  head  ornamented  with  several  remarkable 
curved  feathers. 

In  the  Turnicina,  the  bill  is  of  moderate  size,  nearly  straight,  with  the  tip  of  the 
upper  mandible  slightly  overhanging  that  of  the  lower  ono  ;  the  nostrils  are  placed  in 
a  groove  which  extends  beyond  the  middle  of  the  bill ;  their  aperture  is  linear  and 
famished  with  an  elongated  scale.  The  tarsi  are  of  moderate  length,  and  stout ;  the 
toes,  nsoaliy  three  in  number,  rather  long,  and  free  at  the  base ;  the  wings  short  and 
nninded,  and  the  tail  nearly  concealed  by  the  dorsal  feathers. 

Those  small  birds,  which  are  pretty  generally  distributed  over  the  eastern  hemis- 
phere, present  a  considerable  resemblance  to  the  Bustards  in  their  general  appearance. 
They  live  generally  on  barren  deserts,  where  they  run  with  great  celerity,  and  when 
disturbed,  generally  conceal  themselves  in  the  taller  herbage,  or  endeavour  to 
escape  by  running,  but  rarely  take  to  flight.  They  feed  upon  seeds  and  insects,  and 
are  said  to  be  polygamous,  but  little  is  known  of  their  habits.  Only  a  single  species 
is  found  in  Europe,  the  Andalusian  Quail  {Turnix  tachydromus),  and  this  is  espe- 
cially a  native  of  the  countries  bordering  on  the  Mediterranean,  both  in  Europe  and 
Africa.  It  is  considered  by  Temminck  to  be  a  migratory  bird,  and  specimens  have 
occasionally  strayed  so  far  to  the  north  as  to  reach  this  country.  Several  species 
m  found  in  India  and  the  islands  of  the  Eastern  Archipelago,  and  Mr.  Gould  has 
branght  leven  or  eight  from  Australia.  The  last-named  ornithologist  confirms 
^MunuGk'a  opinion  as  to  the  migrations  of  these  birds.    A  Javanese  species,  Turnix 
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pttfffiatj  is  of  an  exceodinglj  qunrrelaome  dispoaltlDii.  &ad  li  muok  iougUt  after  by  tbt 
natives  of  tKat  islimd,  who  amu;SQ  themse^lvea  with  its  combatB. 

The  last  Ruh- family  ia  thnt  of  the  Psnilainfe^  incladiag  the  Parfcridgei  BXid  Qtmlg, 
in  which  the  bill  ia  sboFrt  and  GomfTQ^s&dj  with  the  morginB  of  the  mimdiblea  eatkQj 


Fi^.  17  L— Tho  Cmnmoa  Fflrtridge  [Perdtx  cinerm), 

and  the  noatrila  protffttod  by  a  hard  sealo ;  the  tiirsi  are  ulongatod,  coTGred  in  fpcwit 
with  sealoa,  and  occasionally  armed  with  Rpnra  or  tubercks^  and  the  hinder  toe  is  mort  J 
or  loaa  elevnted.  Tho  Perdicinaa  are  yery  generally  diBtributod  oyer  the  tenapErate  bM  I 
wanner  rcgiona  of  the  etiatom  henuapherG.  Some,  like  our  oomtnon  Partridge,  aft  ^ 
itationary,  whUat  others,  such  as  the  Quaila,  perfbrm  regular  mi^^tiona.     They  liv^ 
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Fig.  175.— Head  of  Red  Partridee 
il'^rdixrvbra). 


prinoipally  upon  the  ground,  in  pastures,  especially  in  mountainous  districts,  and  in 
corn-fields ;  a  few  inhabit  rocky  places,  and  some  are  even  found  in  woods.  .  They  feed 
prinoipally  upon  seeds,  berries,  and  buds.  The  nest  is  of  a  yery  simplo  nature,  and 
generally  placed  on  the  ground  in  a  small  hollow ;  the  eggs  aro  numerous,  and  the 
young  run  about  firom  the  moment  of  their  leaving  the  egg^  in  company  with  the 
mother,  who  often  employs  a  stratagem,  similar  to  that  related  of  the  American  Quail, 
to  save  her  young  from  danger. 

Of  the  true  Partridges  {Bfrdu)  two  species  are  found  in  Britain ;  one  of  them, 

the  Common  Partridge  (Perdix  cwereuj  Fig.  176), 
is  an  undoubted  native;  but  the  second,  the 
Bed-legged  or  Guernsey  Partridge^  (Perrfi*  rubra, 
Fig.  176),  although  not  uncommon  in  some  locali- 
ties, is  well  known  to  havo  been  introduced 
from  the  continent.  These  well-known  birds 
are  found  principally  about  corn-fields,  but  the 
Guernsey  Partridge  also  frequents  heathy  places. 
Their  food  consists  of  grain  and  seeds,  together 
with  tender  herbage  and  insects.  During  the 
autumn  and  winter,  they  keep  together  in  small 
fiocks,  called  ooveya;  but  early  in  the  spring  they 
separate  and  pair,  although  the  eggs  are  rarely  laid 
before  the  month  of  June.  The  nest  consists  of  a 
hoiDow  scraped  in  the  ground,  generally  in  some  sheltered  situation,  and  lined  with  a  few 
itimwB.  The  eggs  vary  from  ten  to  fifteen  in  number,  and  the  whole  work  of  incubation 
Is  laft  to  the  female,  fdthough  the  male  always  remains  close  to  the  nest,  endeavouring 
to  protect  his  mate  from  danger  either  by  stratagem  or  fighting.  "When  the  young 
m  hatehedy  they  are  attended  to  by  both  parents,  who  often  expose  themselves  to 
imgipr  for  the  protection  of  their  helpless  brood.  To  show  the  courage  sometimes 
•finoed  by  these  birds  wiUi  this  object,  Hr.  Selby  relates  the  following  anecdote  : — 
"  A  ponon  engaged  in  a  field  not  far  from  my  resi- 
teH^  liad  his  attention  arrested  by  some  objects  on 
iha  groond,  which,  upon  approaching,  he  found  to 
bo  two  Partridges,  a  male  and  female,  engaged  in 
battle  with  a  Carrion  Crow;  so  successful  and 
absorbed  were  they  in  the  issue  of  the  contest,  that 

ihsTf  aetnally  held  the  Crow  till  it  was  seized  and  

tdcen  from  them  by  the  spectator  of  the  scene.  Fig.l76.-neadof  Common  Partridge 
Upon  search,  the  yoimg  birds,  very  lately  hatched,  {Perdix  cinerea). 

il  were  found  concealed  amongst  the  grass.    It  would  appear,  therefore,  that  the  Crow,  n 
j^l  iBortal  enemy  to  aU  kinds  of  young  game,  in  attempting  to  carry  off  one  of  these,  had 
been  attacked  by  the  parent  birds,  and  with  this  singular  result." 

The  Franeolins  {I^aneolinwi)  closely  resemble  the  Partridges,  but  the  tarsi  of  the 
■Mies  are  armed  witii  one  or  two  spurs.  They  differ  considerably  from  the  True  Par- 
tndges  in  their  habits,  living  in  damp  places,  in  woods  and  forests,  and  perching  con- 
stantly upon  trees.  One  species,  the  common  Francolin  {F.  vulgaris)  is  an  inhabitant 
rfthe  south  of  Europe,  Asia,  and  the  north  of  Africa.  Like  the  Common  Partridge, 
which  it  resembles  in  the  form  of  its  bill,  it  feeds  upon  insects  and  seeds ;  but  some  of 
the  African  species  derive  their  nourishment  from  bulbous  plants,  and  to  enable  them 
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to  dig  these  out  of  the  ground,  the  bill,  especially  the  upper  mandible,  is  considerably 
elongated.    Their  flesh  is  very  good.  • 

The  Quails  (Coturnix)  also  resemble  the  Partridges  in  their  general  form,  but  the 
head  does  not  present  tlio  bare  space  behind  the  eyes  which  is  characteristic  of  those 
birds.  The  Quails  are  all  small  birds,  the  common  species  {Coturnix  daeiylisonana), 
which  is  a  summer  visitor  to  this  country,  not  exceeding  eight  inches  in  length.  They 
are  confined  to  the  eastern  hemisphere,  over  which  they  are  generally  distributed^ 
and  some,  if  not  all  of  them,  are  migratory  in  their  habits.  They  are  said  to  be 
polygamous,  but  this  is  rather  doubtful,  as  the  male  is  observed  to  assist  the  female 
in  the  care  of  her  brood.  It  is  certain,  however,  that  the  males  aro  excessively 
pugnacious,  and  in  some  countries  they  are  kept  in  confinement  for  the  sake  of  the 
sport  afforded  by  their  combats.  In  their  general  habits  and  food,  the  Quails  xesemble 
the  Partridges. 

In  the  family  of  the  Pteroclida,  or  Sand  Grouse,  the  bill  is  rather  short,  compiressed, 
nearly  straight,  and  curved  at  the  tip,  with  the  nostrils  at  the  base,  and  half  closed  by 
a  membranous  scale.  The  tarsi  are  rather  long,  and  covered  in  front  with  small 
feathers ;  the  toes  short,  especially  the  hinder  one,  which  is  nearly  rudimentary,  and 
placed  high  up  upon  the  tarsus.  The  wings  and  tail  are  elongated  and  pointed,  and  in 
some  species  the  two  middle  feathers  of  the  tail  are  considerably  longer  than  the  others. 
These  birds  live  for  the  most  part  on  the  plains  and  sandy  deserts  of  the  hot  countries  of 
the  old  world. 

Two  species  {Pterocies  arenarim  and  P.  alchata)  are  found  in  Europe,  but  these 
frequent  only  the  most  southern  parts  of  the  continent.  They  fly  well,  and  often 
perform  long  journeys,  although  they  cannot  be  regarded  as  migratory  birda; 
their  food  consists  principally  of  seeds  and  insects.  They  nidificate  on  the  ground, 
amongst  stones  or  herbage,  and  lay  four  or  five  eggs. 

The  fifth  family,  that  of  the  Phasianida,  or  Pheasants,  includes  the  most  bcautifal 
of  the  Rasorial  birds;  indeed,  some  of  them  may  perhaps  be  justly  regarded  as  pre- 
eminent in  this  respect  over  all  the  rest  of  their  class.  In  these  birds  the  bill  iB  of 
moderate  size  and  compressed,  with  the  upper  mandible  arched  to  the  tip,  where  it 
overhangs  the  lower  one;  the  tarsi  aro  of  moderate  length  and  thickness,  usually  armed 
with  one  or  two  spurs ;  the  toes  are  moderate,  and  the  hinder  one  short  and  elevated. 
The  wings  are  rather  short  and  rounded,  and  the  tail  more  or  less  elongated  and  broad, 
but  frequently  wedge-shaped  and  pointed.  The  head  is  rarely  feathered  aU  over ;  the 
naked  skin  is  sometimes  confined  to  a  space  about  the  eye,  but  generally  occupies  * 
greater  portion  of  the  surface,  occasionally  covering  the  whole  head,  and  even  a  part  of 
the  neck,  and  frequently  forming  combs  and  wattles  of  very  remai'kable  forms.  la 
some  species  the  crown  is  furnished  with  a  crest  of  feathers. 

The  bii*ds  of  this  family  are  for  the  most  part  inhabitants  of  the  Asiatic  contineBt 
and  islands,  from  which,  however,  several  species  have  been  introduced  into  other  paitB 
of  the  globe.  The  Guinea  Fowl  of  Africa,  and  the  Turkeys  of  America,  are  almost  the  ' 
only  instances  of  the  occurrence  of  wild  Phasianidous  birds  out  of  Asia.  Some  species, 
such  as  the  common  Fowl,  the  Peacock,  the  Turkey,  and  the  Guinea  Fowl,  have  been 
reduced  to  a  state  of  complete  domestication,  and  are  distributed  pretty  generally  oYcr 
tiic  world.  f". 

The  Phasianidae  constitute  four  distinct  sub-families.  In  the  Meleoffrina,  or  Titf- 
koys,  the  tail  is  short  and  pendent  in  repose,  and  the  head  and  neck  are  naked  and 
covered  with  a  carunculated  skin.     This  sub-family  includes  only  the  Tui'keys  and 


HIE  TURKEYS. 


213 


Fowl  of  America  and  Africa,  representatives  of  which  aro  well-known  dcniceusof 
Itry-yards.    The  common  Turkey  (Mehagris  Qaliopavoy  Fig.  1 77)  in  its  wild  stato 

still  exists,  although 
in  greatly  diminished 
numbers,  in  tho  most 
unfrequented  parts  of 
tho  North  American 
continent.  It  measured 
about  threo  foet  and 
a-half  in  length,  and 
is  rather  a  handsome 
bird,  the  general  co- 
lour of  its  plumage 
being  black,  glossed 
with  pui-ple  and 
bronzed  green,  and 
tho  quill  feathers 
variegated  with  white. 
The  head  and  neck- 
are  covered  with  a 
bare  •  canmculatod 
skin,  and  at  the  baso 
Fig.  177.-Turkey  {MeUagris  Oallopaco),  ^^  ^^iq  bill  there  is  a 

r  fleshy  appendage,  which  is  usually  of  considerable  length.  The  breast  is 
nted  with  a  tuft  of  long  black  hair.  In  tho  wild  stato  the  Turkeys  feed  upon 
f  all  sorts,  berries,  fruits,  grass,  and  insects  ;  they  collect  in  parties  of  variable 
•,  and  often  journey  from  one  part  of  the  country  to  another  in  search  of  some 
te  description  of  food. 

'■  old  males  form  parties' separate  from  the  females,  which  also  collect  into  flocks 
mr  young ;  and  these  always  endeavour  to  avoid  the  old  males,  who  tako  every 
jiity  of  killing  their  younger  brethren.  When  moving  from  one  place  to 
'  their  course  is  frequently  interrupted  by  rivers,  when  they  collect  on  the 
part  of  tho  bank,  and  generally  remain  for  a  day  or  two,  apparently  in  con- 
n  as  to  the  host  mode  of  getting  over  the  obstacle,  tho  old  males  strutting 
nd  gobbling  with  tho  greatest  importance,  as  if  to  inspire  their  weaker  and  more 
ompanions  with  the  necessary  courage.  Before  attempting  the  arduous  and 
)U8  undertaking,  the  wholo  flock  mounts  to  the  tops  of  the  highest  trees  on  tho 
nd  then  simult^eously  takes  flight  towards  the  opposite  shore.  Tho  stronger 
t  over  without  difficulty ;  but  many  of  the  younger  and  weaker  individuals  aro 
to  support  themselves  across  a  wide  river,  and,  fulling  into  tho  water,  aro 
led  to  swim  for  their  lives,  spreading  out  their  tails  and  striking  out  with  their 
[n  this  manner  they  usually  succeed  in  making  tho  shore ;  but  sometimes,  when 
ik  is  steep,  a  good  many,  which  aro  unable  to  quit  the  water,  aro  carried  away 
stream  and  drowned. 

y  are  polygamous,  and  during  the  breeding  season  the  males  exhibit  themselves 
&e  females,  strutting  about  with  their  tails  spread,  their  wings  drooping,  their 
B  ruffled,  and  their  heads  and  nec!is  drawn  far -back ;  at  these  times,  the  males 
t  intervals  a  singular  soimd,  which  closely  resembles  tho  word  gobbler^  several 
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times  repeated.  During  this  period  of  their  amours,  the  males  neyer  meet  without  a 
desperate  comhat,  vhioh  frequently  terminates  in  the  'death  of  the  yaxiquisbed,  and 
they  are  'said  to  endeayour  to  destroy  the  eggs  laid  by  the  females,  in  order  to 
prolong  their  honeymoon  ar  maA  as  possible.  The  females  form  a  simple  nest  of  a 
few  dry  leaves,  in  some  dij  sheltered  flitnaHmt)  aad  hf  in  it  a  considerable 
number  of  eggs  (usually  from  tn  to  iftean) ;  tbs  mtim  flHot  ^nife  them,  and  conceal 
ihemselTes  in  thickets  and  otiftsr  ahelteidl  jImm  to  vhvmt  tftflir  CHidition.  The 
business  of  incubation  is  pcrfbmdE  maHaif  bif  tbt  fraifa^  wUnk  oUbii  the  greatest 
care  in  concealing  their  nests  tarn:  otlar  miMiIti  flUfmt  of  wiU^  msA  m^mMlj  the 
crows,  are  exceedingly  fond  of  muidaffikm  agfR  For  |i«iM  tmmHn^^  i^  ii  «li.tkat 
three  or  four  females  will  sometiaMii  Uj  Ifarir  ^gp  iiL  tb»  «mk  waki  «■(.&  tlib  «■% 
one  is  always  left  to  guard  the  predoai  4^pQiil^  nUfakthi^liHir  ft  tn  nafcte ML 
The  young  can  run  as  soon  as  hatched,  bat  tiurf  iM-iliHl  WMedingly  smnqpliUftof 
cold  and  wet,  and  it  has  been  observed  that  in  a  ramy  aenon  the  wild  Turkeys  are 
very  scarce.  The  habits  of  the  domestic  birds  are  very  aimilar.  The  wild  Turkeys  are 
taken  either  by  shooting  them  at  night  when  at  roost  upon  the  trees,  or  by  enticing 
them  into  a  sort  of  covered  enclosure,  called  a  pen,  by  strewing  com  so  as  to  lead  the 
flock  gradually  up  to  the  entrance.  It  is  remadEihle  that  although  this  fine  bird, 
being  exclusively  an  inhabitant  of  Ammoa)  Binifc  htem  hmm'^mj  iwsfintly  introduced 
into  Europe,  its  origin  was  so  soon  lost  ai|^  o(  that  aiTsa  Beloo,  Aldrovandus,  and 
Oesner,  supposed  it  to  be  a  native  of  Afrioa  and  ^ba  East  fiicBaa ;  and  our  ordinary 
English  name  would  seem  to  indicate,  that  at  its  introduction  into  this  country  it  was 
considered  to  come  from  the  east.  A  second  species  of  Turkey  is  found  in  Honduras ; 
it  is  a  much  more  splendid  bird  than  the  common  Turkey,  its  plumage  being  of  a  fine 
metallic  gpreen,  passing  to  coppery,  and  each  tail  fsather  furnished  with  a  blue  eye- 
spot,  surrounded  by  a  black  ring.  It  is  called  the  Ooellated  Turkey  (Mileoffris 
oeefhta). 

The  Guinea  Fowl,  or  Pintadoes  {irumida)^  of  which  a  few  species  are  found  in 
Africa,  have  the  head  and  upper  part  of  the  neck  naked,  the  top  of  the  head  being  fiir- 
nishod  either  with  a  naked  crest,  or  a  tuft  of  feathers ;  at  the  base  of  the  lower  man- 
dible there  is  a  pair  of  small  wattles,  and  the  tarsi  are  usually  destitute  of  spurs.  The 
common  Guinea  Hen  {Kumida  mdeagria)  is  an  inhabitant  of  the  wanner  porta  of  Africa, 
but  is  common  in  our  poultry-yards ;  and  in  America,  individuals  that  have  escaped 
from  captivity  have  multiplied  to  such  an  extent,  that  in  Jamaica  and  S(nne  of  the 
other  West  India  Islands,  their  depredations  upon  .the  provision  grounds  render  them 
a  nuisance.  The  common  Guinea  Fowl  is  rather  a  large  bird,  exceeding  the  ordinary 
domestic  cock  in  size ;  it  is  of  a  dark  gray  odour,  covered  with  small,  round,  white 
spots.  It  is  a  restless,  noisy  bird,  incessantly  uttering  a  harsh  cry,  which  has  beea 
compared  to  the  syllables  ca-mae^  ca-mae,  frequently  repeated.  This  renders  their 
proximity  rather  disagreeable ;  but,  although  their  tenderness  prevents  their  being  pro- 
pagated to  the  same  extent  as  the  ordinary  domestic  poultry,  the  delioacy  of  their  fiedi 
and  eggs  causes  their  presence  to  bo  tolerated.  They  were  well  known  to  the  ancients, 
and  formed  a  conspicuous  part  in  the  feasts  of  the  Roman  epicures. 

In  a  wild  state  they  live  in  fiocks  in  woods,  especially  in  the  neighbourhood  of 
marshy  places,  feeding  on  insects,  worms,  and  seeds,  for  which  they  scratch  in  the 
ground  in  the  manner  of  the  common  Fowl.  Thoy  roost  upon  trees,  and  when  pur- 
sued usually  take  rofrigo  in  the  same  situation.  In  Jamaica,  where  they  often  do  great 
damage,  they  arc  taken  by  a  curious  stratagem.     Some  com  is  steeped  in  rum  mixsd 
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with  tiie  intoiirating  juice  of  the  caasava,  ond  then  strewed  upon  the  ground  in  the 
lJ«Tititi»ni  ezpoeed  to  their  depredations ;  the  birds,  on  paying  their  nootumal  yisit  to 
the  spot,  finding  such  an  abundant  supply  of  food  within  their  reach,  feed  upon  it 
greedily,  and  are  aooa  found  reeling  about  in  a  state  of  helpless  intoxication.  The  nest 
is  made  u|K>a  the  ground  in  a  tuft  of  grass,  or  a  thicket,  and  contains  as  many  as 
twenty  eggs- 


rtg.  178.— Group  of  Pheasants.    1,  Impeyan  Pheasant  {Lophophorus  Impeyanus) 
[Oeriomis  setiyra) ;  S,  Pucraa  Pheasant  {Puermsia  macrohpha). 


2,  Tragopan 


In  the  sub-£unily  of  the  Fhasianma,  or  True  Pheasants,  the  tail  is  more  or  less 
elongated,  usually  very  long,  wedge-shaped,  pointed,  and  composed  of  narrow,  wedge- 
shaped  feathers.  Of  this  group,  which  includes  the  Pheasants  and  Domestic  Poultry, 
the-Jbest  known  iciid  species  is  the  common  Pheasant  (PhMtaniu  colchicus).  This  bird, 
which  is  too  well  known  to  need  description,  although  naturalised  in  this  country  and 
included  in  our  lists  of  birds,  cannot  be  regarded  as  a  native  species,  and  except  in 
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some  very  favourable  situations,  considerable  care  is  necessary  to  prevent  its  extinction. 
It  is  a  native  of  western  Asia,  and  is  supposed  to  have  been  originally  introduced  into 
Europe  from  the  banks  of  the  Phasis,  a  river  of  the  ancient  kingdom  of  Colchis,  situated 
at  the  eastern  extremity  of  the  Black  Sea,  and  from  this  locality  its  scientific  name  is 
derived.  It  is  now,  however,  very  generally  distributed  over  the  whole  of  the  southera 
parts  of  Europe. 

The  description  of  the  habits  of  the  common  Pheasant  will  serve  with  but  little  varia- 
tion for  the  whole  group.  Its  favourite  haunts  are  woods  and  thickets,  always  in  thcneigli- 
bourhood  of  water,  and  it  frequently  takes  to  marshy  islands,  overgrown  with  rushes  or 
osiers.  In  the  summer  the  Pheasants  roost  on  the  ground,  but  during  the  latter  part  of 
the  autumn  and  winter  they  pass  the  night  upon  the  trees.  They  feed  upon  grain  and 
seeds  of  various  kinds,  intennixed  with  fruits,  green  herbage,  roots,  and  insects.  Mr. 
Yarrell  says,  that  he  has  seen  them  feeding  upon  blackberries,  sloes  and  haws ;  and  that 
sometimes  their  crops  arc  distended  with  acorns  of  such  large  size  that  the  birds  must 
have  had  some  trouble  in  getting  them  down*  They  are  also  said  to  bo  particularly 
fond  of  the  root  of  the  common  buttercup  (Bauuneultts  bulbosus).  In  their  movements 
Pheasants  closely  resemble  the  common  Fowl,  walking  and  running  in  the  same 
manner  and  with  great  swiftness — in  fact,  rarely  taking  wing  unless  pressed  with  imme- 
diate danger.  They  are  polygamous,  and  the  males  and  females  only  associate  during 
the  breeding  season,  which  is  in  the  spring.  At  this  time  the  males,  which  have  kept 
together  during  the  winter,  separate,  each  taking  up  -a  particular  station,  where  he 
collects  a  number  of  females  round  him,  by  strutting  about,  clapping  his  wings,  and 
crowing.  The  females  deposit  from  ten  to  fourteen  eggs  amongst  long  grass  or  bushes, 
the  nest  consisting  merely  of  a  small  hollow  lined  with  dried  leaves ;  they  are  then 
deserted  by  the  male,  and  the  whole  labour  of  Incubation  and  bringing  up  the  young 
brood  is  left  entucly  to  them. 

The  Pheasant  breeds  pretty  readily  in  confinement,  but  under  these  circumstances 
the  female  is  apt  to  be  somewhat  careless  in  hatching  the  eggs,  which  are  therefore 
usually  put  under  a  common  Hen,  and  the  possessors  of  preserves  even  collect  all  the 
.  eggs  that  can  be  found,  hatch  them  in  this  way  under  a  Hen,  and  turn  the  young  out 
into  the  covers  when  fledged.  In  captivity  the  Pheasant  will  breed  with  the  common 
Fowl  and  Guinea  Fowl,  and  even  in  the  wild  state  hybrids  of  this  bird  with  the  Black 
Grouse  have  been  mot  with.  A  variety,  the  Ring-necked  Pheasant,  distinguished  by 
having  a  white  ring  round  its  neck,  is  also  supposed  by  some  to  be  a  hybrid  with  the 
Phasianus  torqtmtus,  a  native  of  China.  The  young  birds  are  very  subject  to  a  disease 
called  the  gapes^  which  is  caused  by  the  presence  in  the  windpipe  of  a  parasitic  worm 
belonging  to  the  genus  Fasciola,  which,  causing  the  trachea  to  inflame,  often  produces 
suffocation.  Various  remedies  ai'o  employed  against  this  disease, — ^in  its  earlier  stages 
garlic,  chives  or  young  onions  are  said  to  have  a  beneficial  effect ;  but  when  the  disease 
has  become  serious,  the  best  remedy  is  fumigation  with  tobacco,  the  birds  being 
enclosed  in  a  tight  box,  and  smoked  until  they  are  nearly  or  completely  stupefied. 
Pheasant  shooting  is  a  favourite  amusement  with  sportsmen,  and  perhaps  no  other 
description  of  game  is  so  subject  to  the  depredations  of  poachers.  The  numbers  of  these 
birds  sometimes  killed  at  battues  is  enormous,  but  it  must  be  confessed  that  this  prac- 
tice is  not  one  of  the  most  sportsmanlike. 

Numerous  species  of  Pheasants  are  found  in  the  wooded  regions  of  the  As»tio 
continent  and  islands.  Amongst  these,  two  of  the  most  beautiful  are  the  Gold  and 
Silver  Pheasants  of  China,  which  are  not  uncommon  in  aviaries.    The  former  {Pkasu' 
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anus  pieiuB)  is  one  of  the  most  magnificent  species,  its  plumage  being  variegated  with 
brilliant  scarlet,  yellow,  and  blue,  and  the  head  ornamented  with  a  large  yellow  crest, 
which  can  bo  elevated  at  pleasure.  Cuvier  supposes  that  tliis  bird  was  the  original  of 
Plmy's  description  of  the  Phoenix.  In  tho  Silver  Pheasant  (P.  nyctJiemeitts)  the 
general  colour  of  the  plumage  is  white,  but  each  feather  is  n domed  with  fine  black 
lines,  and  tho  whole  lower  surface  of  tho  body  is  black.  One  of  the  finest  species  is 
the  Argus  Pheasant  {Argtts  giganten»^  Fig.  179),  which  inhabits  tho  larger  islands  of 
the  Eastern.  Archipelago.    The  male  measures  between  five  and  six  feet  from  tho  tip 

of  the  bill  to  the  extremity 
of  the  tail,  the  greater  part 
of  which  is  formed  by  the  two 
central  feathers.  The  general 
colour  of  the  plumage  is 
brown;  but  the  most  re- 
markable character  of  tho 
bird  consists  in  the  enormous 
size  of  the  secondary  quill- 
feathers  of  tho  wings,  which 
often  exceed  three  feet  in 
length,  and  from  their  being 
adorned  with  a  series  of  ocel- 
lated  spots  along  the  whole 
length  of  each,  give  the  bird 
a  very  elegant  appearance 
when  the  wings  are  ex- 
panded. The  forests  of  the  Hiraalayaa  contfiin  some  elegant  species  of  this 
Bub- family,  t^vo  of  whicli  are  mpresrated  on  a  preceding  page  (Fig.  178).  One 
of  theie,  the  Pucras  Pheasant  (Ptmasia  mncrohpha)^  is  closely  allied  to  the 
common  species ;  but  the  other,  the  Tragopan  {Ceriornia  satyr a\  makes  a  nearer 
approach  to  the  ordinary  fowl.  This  bird  is  remarkable  for  the  singularity  of  the 
appendages  with  which  the  head  of  the  male  is  adorned ;  the  sides  of  the  head  are 
naked,  and  behind  each  eye  there  is  a  long  horn  of  a  bluish  colour,  which  is  also  tho 
tint  of  the  dilatable  wattles  which  hang  down  from  the  chin.  Tho  plumage  in  tho 
male  is  of  a  rich  red  colour,  adorned  with  small  white  spots ;  but  in  the  females  it  is 
brown.     The  latter  are  also  destitute  of  the  appendages  of  the  head. 

The  most  important  sx>ecies  of  this  group,  and  perhaps  the  most  valuable  of  all 
hirds,  is  the  Common  Fowl  {0 alius  domesiicus).  This  bird  has  been  under  the  pro- 
tection of  man  from  time  immemorial ;  and  tho  earliest  historical  records  which  we 
possess,  the  curious  paintings  of  the  Egyptians,  show  that  this  and  most  of  our 
ordinary  domestic  animals  were  as  completely  domesticated  at  that  early  period  as  in 
our  own  day.  The  original  stock  of  the  Domestic  Fowl  has  been  supposed  to  be  tho 
Gallus  BankttntSf  or  Jungle  Fowl  of  Java ;  but  naturalists  are  far  from  having  arrived 
at  any  certainty  upon  this  point,  and  it  seems  not  improbable,  either  that  this  valuable 
bird  forms  a  species  per  se,  or  that  it  has  been  produced  by  an  intermixture  of  nearly 
allied  species. 

Nearly  allied  to  the  true' Pheasants  are  the  LophophorincBj  of  which  the  Impeyan 
Pheasant  {Lophophorus  Impeyanus,  Fig.  178)  is  a  fine  example.  In  these  the  bill  is 
broad  at  the  base  and  rather  long,  with  the  tip  of  the  upper  mandible  projecting  con- 
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Biderably  beyond  that  of  the  lower  one,  and  the  tail  is  broad  and  roimdad  at  the 
extremity.  The  Impeyan  Pheasant,  whioh  is  the  best  known  species,  is  found  abun- 
dantly upon  the  Himalayas ;  the  male  is  a  handsome  bird  nearly  as  large  as  a  Tmkey, 
and  of  a  general  black  colour ;  but  the  feathers  reflect  most  beautiful  metallic  blne^ 
green,  golden,  and  coppery  tints.  The  head  is  adorned  with  a  remaikable  toft  of 
plumes,  which,  like  the  feathers  of  the  back,  appear  golden-green  by  refleoikm.  The 
tail  is  of  a  line  chestnut-red  colour,  and  the  rump  w^hite.  The  females  are  &r  io^arior 
in  beauty  to  tho  males,  being  of  a  general  brown  tint,  more  or  less  yariegjated  wiii 
gray  and  tawny.  The  bird  feeds  principally  upon  bulbous  roots,  for  digging  up  which 
the  elongated  upper  mandible  is  particularly  adapted. 

The  last  sub- family  of  the  Phasianidous  birds  is  that  of  the  PavoniruBf  or  Peafowl, 
distinguished  by  having  a  tuft  or  crest  upon  the  head,  and  the  .tail-coverts  greatly  elon- 
gated, these  being  the  feathers  which  ia  the  common  Peacock  form  that  beautifiil 
ornament  usually  known  as  the  tail.  TIm  Gomniaa  Peacock  {Pavo  crUtatm)  is  un- 
doubtedly one  of  the  most  magniflc«nt  of  birds.  Itwmj  one  must  have  admired  the 
splendid  metallic  colouring  ef  the  gorgeous  train  of  tlda  bird,  with  its  himdreds  of 
jewel-like  eye-spots ;  and  few  objects  in  natnse  are  mom  briQiaBt  than  a  fine  Peacock, 
with  this  beautiAil  appendage  spread  into  a  glitfearing  drele  in  the  bright  rays  of  the 
sun.  The  form  of  the  bird  is  also  exceedingly  elegant,  and  the  general  plumage  of  the 
body  exhibits  rich  metallic  tints,  that  of  the  neck  particularly  being  of  a  fine  deep 
blue,  tinged  with  golden-green.  The  female,  however,  is  of  a  much  more  aober  hue, 
her  whole  plumage  being  usually  of  a  brownish  colour.  The  voice  of  the  P^MOck  ii 
by  no  means  suitable  to  the  beauty  of  its  external  appearance,  consisting  in  a  harsh 
disagreeable  cry,  not  unlike  the  word  paon^  which  is  the  French  name  for  the  bird. 

Although  naturalized  as  a  domestic  bird  in  Europe,  the  Peacock  is  a  native  of 
India,  where  it  is  stUl  found  abundantly  in  a  wild  state ;  and  the  wild  specimens  an 
said  to  be  more  brilliant  than  those  bred  in  captivity.  The  date  of  its  intzoductioi 
into  England  is  not  known ,  but  the  first  Peacocks  appear  to  have  been  brought  into 
Europe  by  Alexander  the  Great,  although  these  birds  were  amongst  the  articles  im- 
ported into  Judea  by  the  fleets  of  Sdoman.  They  reached  Bome  towards  the  end  of 
the  Bepublic,  and  their  oostliness  soon  caused  them  to  be  regarded  as  one  of  thi 
greatest  luxuries  of  the  table,  although  the  modems  find  them  dry  and  leathaiy. 
Tiiis,  perhaps,  as  much  as  the  desire  of  ostentation,  may  have  induced  the  extravagance 
of  ViteUius  and  Heliogabalus,  who  introduced  dishes  composed  only  of  the  brains  and 
tongues  of  Peacocks  at  their  feasts.  In  Europe,  during  the  middle  ages,  the  Peaood: 
was  still  a  favourite  article  in  the  bill  of  fare  of  grand  entertainments,  at  which  it  was 
serred  with  the  greatest  pomp  and  magnificence ;  and  during  the  period  of  ckivaky  it 
was  usual  for  knights  to  make  vows  of  enterprise  on  these  occasions,  "  before  tibw 
PMcock  and  the  ladies.**  In  the  present  day,  however,  the  bird  is  kept  entirely  fiv 
the  sake  of  the  el^ance  of  its  appearance. 

In  a  state  of  nature  they  Sequent  jangles  and  wooded  localitJea,  feeding  190a 
grain,  firuits,  and  insects.  They  are  polygamous,  and  the  femalm  make  their  nests 
upon  the  ground,  amongst  bushes ;  the  nest  is  composed  of  grass,  and  the  nnmber  of 
cgga  laid  is  said  to  bo  five  or  six.  They  poost  in  high  trees,  and  even  in  captivity 
their  inclination  to  get  into  an  elevated  position  often  manifests  itself;  and  they  mij 
frequently  bo  seen  perched  upon  high  walls,  or  upon  the  ridges  of  buildings. 

The  common  Peacock  and  its  immediate  allies,  have  only  a  ain^e  spur  on  the 
tarsus ;  but  the  species  of  the  genua  F^frpl^trm  arc  famished  with  two^  or  even  more, 
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of  these  weapons.  In  tlieee  birds  the  tail  ooTortB  are  much  shorter  than  in  the  True 
Petoooks,  and  in  the  best  known  species  (Pol^pieeiron  hicukaratut)  are  of  a  reddish 
colour,  each  adorned  with  a  double  ocellated,  green  spot. 

We  come  now  to  a  remarkable  iamilj  of  birds,  inhabitants  of  the  islands  of 
the  Sastem  Archipelago  and  New  Holland,  in  which  tho  hatching  of  the  eggs  is 
generallj  left  to  the  heat  of  the  sun,  assisted  by  the  warmth  cyolyed  from  a  mass  of 
Tegetable  matter  collected  hy  the  parents,  in  which  the  eggs  are  imbedded.  This  is 
the  feunily  of  the  Megupodiidtfj  in  which  the  bill  is  rather  stout,  arched  towards  the 
apex,  and  obtuse  at  the  tip ;  the  wings  are  rounded,  tho  tarsi  long  and  stout,  and 
usnallj  coyered  with  large  scales,  the  feet  large  and  the  hind  toe  elongated  and  placed 
on  the  same  level  with  the  other  toes.  The  claws  are  long  and  stout.  These  birds  are 
diTided  into  two  sub-families,  distinguished  by  the  form  of  the  bill. 

In  one,  the  Mfffapodina,  or  Mound  birds,  the  bUl  is  rather  weak  and  depressed  to- 
wards the  base,  and  stronger  and  slightly  arched  towards  the  apex.  The  q>ecies  of 
this  sub-family  are  found  generally  in  the  shady  forests  of  the  Indian  islands.  Their 
general  habits  are  not  very  well  known,  but  they  are  said  to  lay  their  eggs,  which  are 
of  a  large  sixe,  in  holes  in  the  sand,  coyering  them  over  and  leaving  them  to  be  hatched 
by  the  heat  of  the  sun.  Neyerthdess,  the  habits  of  an  Australian  species,  the  Jungle 
Fowl  {Megapodiua  tumulut)  prove  that  these  birds  take  more  care  of  their  offspring. 
This  bird,  which  is  about  the  sice  of  the  common  Fowl,  collects  together  vast  heaps  of 
Tegetable  matter  in  which  to  deposit  its  eggs,  which  are  tiien  hatched  by  the  heat  evolved 
doling  the  gradual  decay  of  the  mass ;  the  sun's  rays  evidently  have  little  to  do  with  the 
process,  as  the  mounds  are  sometimes  completely'proteoted  from  them  by  foliage.  One 
of  these  mounds  has  been  seen  measuring  fifteen  feet  in  height,  and  sixty  in  ciroum- 
feraoce  at  the  bese.  Aooording  to  Mr.  Gould,  this  bird  is  always  found  near  tho  coast, 
where  it  keeps  in  dense  thickets  feeding  upon  seeds,  berries,  insects,  and  roots,  the  latter 
of  whiflh  it  scratches  up  with  great  facility  with  its  powerful  claws.  Its  flight  iiTery 
heavy. 

The  Zeipoa  oeeUutOy  or  '*  Native  Pheasant''  of  the  Australian  colonists,  xa  another 
bird  belonging  to  the  present  sub-familj.  It  deposits  its  eggs  in  mouada  ismed  of 
T^etable  matter  covered  with  sand,  which  are  often  as  much  as  tibi«ft%afc  fm.  Wsbt;  and 
nine  in  diameter.    The  eggs  are  much  sought  by  the  natiyes* 

But  the  most  remarkable  of  the  mound-building  biida  m  Hxa  Aaitoalian  Brush- 
Toricey  {TalegaUa  Lathamt),  which  constitutes  the  type  of  tlw  snb-fkmily  TallegaUina. 
This  group  differs  £rom  the  preceding  in  tho  greater  elevation  of  t^  base  of  the  bill ; 
bat  the  habits  of  the  birds  are  very  similar.  The  Bnsh-Turkey,  which  is  the  species 
best  known  to  naturalists,  is  about  the  sizo  of  a  Turkey,  and  of  a  blackish-brown 
colour,  with  the  head  and  neck  nearly  naked,  fkmished  only  with  scattered,  hair-like 
feathers.  The  colour  of  the  skin  in  these  parts  is  pink ;  but  the  neck  is  also  furnished 
with  a  wattle  of  a  bright  yellow  colour.  This  bird  lives  in  small  flecks  in  the  bush, 
and  generally  eludes  danger  by  the  rapidity  with  which  it  runs  through  the  tangled 
brushwood.  "When  suddenly  alarmed,  however,  the  flock  will  immediately  rise  into 
the  trees,  where  they  perch  upon  the  lowest  branches,  and  then  leap  irom  branch 
to  branch  until  they  reach  tho  top,  when  they  often  tako  wing,  and  fly  to 
another  part  of  tho  bush  whore  they  expect  to  be  undisturbed.  The  quantity  of 
decaying  vegetable  matter,  collected  by  these  birds  for  the  reception  of  their  eggs,  is 
enormous,  amounting,  according  to  Mr.  Gould,  to  from  two  to  four  cart-loads.  Each 
of  these  moimds  is  produced  by  the  imited  efforts  of  several  pairs  of  birds,  the  females 
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of  which,  lay  their  eggs  in  the  mass  at  a  considerahle  depth  from  the  surface,  ta 
distance  of  about  a  foot  from  each  other.  The  materials  of  the  mound  are  < 
collected  by  means  of  the  feet,  the  birds  grasping  a  quantity  of  leaves  or  graa 
foot,  and  throwing  it  backwards  towards  a  common  centre,  and  in  this  manni 
Mr.  Gould,  they  clear  "  the  surface  of  the  ground  to  a  considerable  distance 
pletely,  that  scarcely  a  leaf  or  blade  of  grass  is  left."  A  pair  of  Brush-Turke; 
lately  bred  in  the  Zoological  Gardens,  and  it  appears,  from  observations  mild< 
that  the  male  bird  attends  assiduously  upon  the  mound,  shifting  the  positior 
eggs,  and  assisting  the  young  on  their  first  entrance  into  the  world.  The  eggs, 
are  nearly  four  inches  in  length,  are  said  to  be  delicious  food,  and  are  acco 
sought  after  with  avidity  both  by  the  natives  and  colonists.  A  second  sp 
Tallegalla  (r.  Cuvieri)  is  found  in  New  Guinea,  and  a  third  species  belongini 
group,  the  Megacephahn  maleo,  inhabits  Celebes,  but  their  habits  are  almost  unl 

The  last  family  in  the  order  is  that  of  the  Cradda,  or  Curassows,  which  a] 
be  the  American  representatives  of  the  Pheas&nts.  They  have  the  bill  of  m 
size,  but  more  or  less  arched  to  the  tip,  with  the  nostrils  situated  at  the  ba 
wings  are  short  and  rounded ;  the  tail  elongated  and  very  broad ;  the  tarsi  a 
elongated,  the  former  stout,  the  latter  slender ;  and  the  hind  toe  is  placed  in  tl 
plane  with  the  others. 

These  birds  are  inhabitants  of  the  forests  of  tropical  America,  where  th( 
upon  seeds,  fruits,  buds,  and  insects.  They  live  upon  the  ground,  but  roost  an 
their  nests  on  trees.  Some  of  them  may  be  domesticated  to  a  considerable  ext^i 
others  are  very  wild  and  untractable. 

The  common  or  crested  Curassow  (Crax  alector.  Fig.  180),  is  almost  as.  la: 
Turkey,  or  about  three  feet  in  length ;  it  is  of  a  shining  black  colour,  gloss 

purple  and  green,  and  the  top 


Fig.  180.— Curassow  {Crax  aJector). 


head  is  furnished  with  a  crest  of 
or  twisted  feathers,  which  the  b 
raise  or  depress  at  pleasure.  1 
domen  and  tail  coverts  are  whit 
biU  is  strong,  and  much  elevatec 
base,  where  it  is  surrounded  by 
in  which  the  nostrils  are  pierced 
These  birds  are  found  abu 
in  Brazil,  and  from  that  cou 
Mexico ;  they  collect  in  small  con 
and  feed  principally  upon  set 
fruits.  They  are  even  domestic 
their  native  country  ;  and  a 
smaller  species,  the  Red  Curasso' 
rubra) ^  has  even  been  broug 
Holland,  where    it    was    found 


almost  as  prolific  as  the  common  Fowl.  They  associate  readily  with  other  ; 
and  their  flesh  is  said  to  be  exceedingly  delicate.  A  nearly  allied  special 
fflobicera)f  has  a  large,  yellow,  globular  knob  at  the  base  of  the  bill.  This  is  st 
striking  in  the  Pauxi  {Otirax  pauxt),  which  has  an  oval  blue  tubercle,  of  \ 
hardness,  and  as  large  as  the  head,  situated  at  the  base  of  the  bill.  This  bird  ifl 
nidificate  on  the  ground. 
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The  Guans  {Penelope)  and  their  allies  are  also  inhabitants  of  the  great  forests  of 
tropical  America.  They  are  more  elegant  in  their  forms  than  the  Curassows,  and  bear 
a  considerable  resemblance  to  the  Pheasants.  The  throat  has  a  naked  skin,  which  the 
bird  can  dilate  at  pleasure.  They  live  solitary,  feeding  principally  upon  fruits,  and 
perching  and  making  their  nests  on  trees.  Their  flesh  is  said  to  be  very  delicate  food ; 
but  the  birds  are  timid  and  wHd,  and  do  not  appear  to  submit  to  domestication  so 
loadily  as  the  Curassows. 

OaDEK  Y. — COLUMBJE. 

Genexal  Chaxacters. — With  the  order  of  the  Columba,  or  Doves,  we  commence 
thie  second  great  section  of  the  class  of  Birdo,  the  Insessores,  or  pre-eminently  perching 
birds,  which,  with  comparatively  few  exceptions,  pass  the  greater  part  of  their  time  in 
the  air,  or  perched  in  elevated  situations,  almost  always  selecting  trees  or  rocks  for  the 
purpose  of  nidiflcation,  and  devoting  great  care  and  attention  to  the  bringing  up  of 
their  young,  until  the  latter  are  capable  of  flight. 

The^oves  are,  in  many  respects,  closely  allied  to  the  Gallinaceous  birds,  so  nearly, 
indeed,  that  by  some  authors  they  are  included  in  the  same  order,  and  it  must  be  con- 
fessed that  the  two  groups  approximate  very  closely.     The  principal  character  by 
which  the  true  Doves  are  distinguished  fi:om  tho  Gallinaceous  birds,  is  derived  from 
the  structure  of  the  bill.    The  upper  mandible  is  homy,  and  arched  in  its  apical 
portion,  but  the  base  is  occupied  by  a  second  convexity,  formed  by  a  cartilaginous 
plate  which  covers  the  nasal  cavities,  and  in  the  anterior  portion  of  which  the  nostrils 
are  pierced ;  this,  in  its  turn,  is  clothed  with  a  skin  which 
is  smooth  and  scurfy  in  some  species,  whilst  in  others, 
and  even  in  particular  varieties,  it  acquires  a  fleshy 
development,  and  forms  a  warty  lump  at  the  base  of 
the  bilL     The  oesophagus  speedily  widens  into  a  large 
crop,  situated  on  both  sides  of  the  alimentary  canal, 
and  during  the  breeding  season  it  is  furnished  with 
numerous  glands  for  the  secretion  of  a  milky  juice, 

which,  mixing  with  the  food  in  the  crop,  softens  it  so    ^       ^      „    ,   ,  .^   «    ,  ^ 

.  .       ..  £*  r      *v  -v        4,     c  4.\.       Fig.  181. -Head  of  the  Rock  Dove 

as  to  render  it  more  fit  for  the  nourishment  of  the       °        {Columha Liviae), 

young  birds,  which  are  fed  for   a  considerable  time 

with  food  regurgitated  by  their  parents.    The  gizzard  is  very  powerful,  the  intestine 

long  and  slender,  and  the  coeca  smalL 

The  tarsi  are  usually  short,  rather  stout,  and  covered  with  scutella,  but  sometimes 
feathered.  The  toes  are  four  in  number,  of  moderate  length,  the  hind  toe  being  placed 
on  the  same  plane  as  the  anterior  ones,  which  are  not  united  by  a  membrane,  even  at 
the  base,  although  in  some  cases  the  outer  toe  is  completely  united  to  the  middle  one  at 
the  base ;  the  upper  surface  of  all  the  toes  is  covered  with  short  scutella,  and  beneath 
theie  the  toes  are  considerably  flattened  and  clothed  with  a  papillate  skin.  The  claws 
are  rather  short  and  curved. 

The  quill  feathers  of  the  wings  and  tail  are  very  uniform  in  number.  The  former 
are  generally  long  and  pointed,  and  have  ten  primary  quills  ;  the  tail  is  almost  always 
composed  of  twelve  feathers,  rarely  of  sixteen.  The  general  plumage  is  distinguished 
from  that  of  the  Gallinaceous  birds  by  the  absence  of  the  plumules,  or  accessory 
feathers,  which  in  the  latter  attain  a  great  development. 

The  Columbae,  in  general,  are  arboreal  in  their  habits,  but  mv^st  of  \Xvem.  ^^^'Cv:^^^^  \ 
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Hg.  182.— Foot  of  Ring  Dove  from  above 
and  beneath. 


food  on  the  ground,  and  they  all,  notwithstanding  the  shortness  of  their  legs,  -walk 
with  ease  and  considerahle  celerity.    Their  flight,  as  might  he  expected  from  the  form 

and  size  of  their  wings,  is  strong  and  sus- 
tained, and  some  species  perform  considerable 
migrations.  In  this  respect  they  offer  a 
striking  contrast  to  the  heavy,  short-wing^ 
Gallinaceous  birds,  whose  flight  is  usually 
slow,  and  only  capable  of  being  maintained 
for  a  short  distance.  In  their  mode  of  drink- 
ing, also,  they  differ  remari^ably  from  all 
other  birds ;  for,  instead  of  taking  up  a  small 
quantity  of  water  in  the  mouth,  and  then 
swallowing  it  by  raising  the  head,  they 
immerse  the  bill  in  the  water,  and  drink 
without  stopping  until  they  are  satisfied. 
The  Pigeons  generally  nestle  in  trees  or  in 
the  holes  of  rocks;  rarely  on  the  ground.  The 
young,  when  hatched,  are  quite  helpless, 
and  require  to  be  fed  carefully  by  their 
parents  for  some  time,  during  which  they 
remain  in  the  nest.  The  duty  of  incubation,  and  the  care  of  the  young,  is  shared  by 
both  parents. 

These  birds  are  found  in  all  the  warm  and  temperate  parts  of  the  globe,  but  it  is 
in  the  warmer  regions  that  they  occur  in  the  greatest  abundance.  There,  also,  many 
of  the  species  attain  a  splendour  of  plumage  which  rivals  almost  anything  else  that  we 
meet  with  amongst  the  feathered  inhabitants  of  the  air,  and  of  which  our  native 
species,  although  by  no  means  deficient  in  beauty,  can  give  us  no  idea.  Everywhere 
the  Doves  are  regarded  with  more  or  less  favour,  doubtless  owing  in  a  great  measure 
to  their  reputation  for  conjugal  fidelity  and  the  peculiarly  melancholy  sound  of  their 
voice,  which  is  universally  a  plaintive  cooing.  These  characters,  coupled  with  the 
continual  exhibition  of  all  the  signs  of  a  most  tender  affsction  between  the  sexes  during 
the  breeding  season,  induced  the  ancients  to  consecrate  the  Dove  to  Venus.  In  many 
Christian  countries  also  the  Dove  is  regarded  as  a  sacred  animal,  because  under  its 
form  the  Holy  Spirit  is  described  as  having  descended  upon  our  Saviour  at  his  baptism. 
DiTisions. — These  birds  may  be  divided  into  five  families.  In  the  first,  the 
Biduneulidce,  the  bill  is  about  as  long  as  the  head,  with  the  upper  mandible  much 
depressed  at  the  base,  strongly  arched  in  its  apical  portion,  and  hooked  and  acute  at  the 
tip ;  the  lower  mandible  has  the  apex  truncated,  and  three  distinct  teeth  on  each  side 
near  the  apex.  The  nostrils  are  placed  in  the  middle  of  the  membranous  depressed 
portion  of  the  base.  The  tarsi  are  stout ;  and  the  toes  long,  with  long  curved  daws. 
This  family  includes  only  a  single  species,  the  IHdunctilus  strigirosiris^  a  bird  a  little 
larger  than  a  Partridge,  which  inhabits  the  Navigator's  Islands.  This  bird  has  the 
head  and  neck  and  the  whole  lower  surface,  with  the  exception  of  the  under  tail- 
coverts,  black,  glossed  with  green ;  the  upper  surface  and  the  lower  tail-coverts  are 
chestnut-red,  and  the  bill  and  a  ring  of  naked  skin  roimd  the  eyes  are  yellow.  From 
some  notes  on  this  bird,  conmiimicatcd  to  the  Zoological  Society  by  Lieut.  AValpole, 
E.N.,  it  appears  that  the  DidunetUi  remain  almost  constantly  upon  trees,  feeding 
upon  berries  and  fruits  during  the  day,  and  roosting  at  night  amongst  the  branches. 
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They  fly  pretty  well,  and  are  generally  seen  either  in  pairs  or  Bmall  flocks.  They 
nidiflftate  amongBt  the  rocks  in  the  interior  of  the  Islands,  and  the  young,  like  those 
of  dher  Pigeons,  are  naked  and  helpless.  Their  flesh  is  excellent.  The  natives, 
MCQfrding  to  lieat  Walpole,  **  are  fond  of  keeping  the  Didunculi  tame  as  pets,  either 
tiking  them  from  the  nest,  or,  when  older,  with  bird-lime.  They  attach  the  bird  by 
a  long  string  fastened  round  one  leg  to  a  stick  about  two  feet  in  length,  with  a  fork  at 
the  eady  which  is  stack  generally  in  the  wall  inside  the  hut,  but  sometimes  in  the 
groand  ontside.  The  natives,  when  they  walk,  often  carry  with  them  these  sticks 
with  the  birds  attached,  and  train  the  birds  to  leave  the  stick  occasionally,  and  hover 
07er  it  till  it  is  again  presented  for  the  bird  to  perch  on — the  line  by  which  it  is 
attached  being  long  enough  to  admit  of  this  (^ration."  The  Diduneultts  is,  however, 
partioulaily  interesting  from  its  constituting  the  nearest  approach  amongst  existing 
Mrds  to  the  singular  extinct  bird,  the  Dodo,  Uie  true  position  of  which  has  been  shown 

by  MM.  Strickland  and  MelviUe  to  be  amongst  the  Columbse.  

This  remarkable  bird  forms  the  type  of  the  second  family,  that  of  the  Didida.  At 
the  discovery  of  the  Island  of  Mauritius  in  1598,  the  Dodo  was  still  abundant  there, 
but  in  tha  ^course  of  a  few  years  it  was  completely  extirpated  by  the  sailors.  A  few 
ipecimena  were,  however,  brought  to  Europe  in  the  period  which  intervened  between  its 
discovery  and  its  final  destmc- 
tion,  and  from  these  several  oil 
daintings  were  made,  which, 
with  two  heads,  a  foot,  and  a  few 
feathers,  are  no\f  the  only  proofs 
of  the  existence  of  a  large  bird, 
▼hich  was  certainly  living  with- 
in the  last  two  hundred  years. 
TheDodo  (Didus  ineptm,  Fig.  183) 
is  described  as  being  considerably 
larger  than  a  Swan,  weighing 
sometimes  fifty  pounds,  and  of  a 
Toy  bulky  and  heavy  form.  The 
bOl  was  long  and  strong,  de- 
pressed at  the  base,  with  a  sepa- 
rate and  much  arched  apical 
portion,  which  was  so  sharp  and 
itrongly  hooked  at  the  tip,  that 
theDodo  has  been  considered  by  ^'^S'  183.— Dodo  {Bidus  ineptus). 

aome  naturalists  as  approaching  the  predaceous  birds.  The  nostrils  were  placed  on  the 
tides  of  the  depressed  portion  of  the  biU,  which  was  covered  by  a  naked  skin ;  the  face 
was  similarly  clothed.  The  feet  were  very  short  and  stout,  but  bear  a  considerable 
resemblance  to  those  of  a  Pigeon.  The  wings  were  also  very  short,  and  quite  incapable 
of  raising  the  bird  into  the  air  even  had  they  been  furnished  with  the  ordinary  stiff 
quill  feathe^  but  instead  of  these  they  bore  a  few  soft  decomposed  plumes,  like  those 
of  the  Ostrich,  and  the  tail  was  adorned  with  a  tuft  of  similar  but  smaller  feathers. 
This  rudimentary  condition  of  the  wings  led  to  the  Dodo*s  being  placed  amongst  the 
Cursorial  birds  by  many  writers.  The  general  colour  of  the  Dodo  was  a  blackish-gray, 
but  the  plumes  of  the  wings  were  of  a  light  ash  colour. 

In  the  little  Island  of  fiodriguez,  lying  in  the  ocean  to  the  eosStcst  \Jaft"^"«».Tv- 
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tius  and  Bourbon,  where  the  Dodo  abounded,  it  appears  from  some  bones  in  the  posses- 
sion of  the  Zoological  Society  that  three  species  of  wingless  birds  formerly  existed. 
One  of  these  Mr.  Bartlett  considers  to  be  identical  with  the  Dodo  of  the  Mauritius, 
another  was  nearly  twice  the  size  of  the  Dodo,  whilst  the  third  was  rather  smaller  than 
that  bird.  The  latter  is  probably  the  Solitaire,  which  is  described  by  Leguat,  a  French 
Toyager,  in  the  following  terms : — 

"  Of  all  the  birds  in  the  island,"  says  he,  **  the  most  remarkable  is  that  which  goes 
by  the  name  of  the  Solitary ,  because  it  is  very  seldom  seen  in  company,  though  there 
are  abundance  of  them.  The  feathers  of  the  male  are  of  a  brown-gray  colour ;  the  feet 
and  beak  are  like  a  Turkey's,  but  a  little  more  crooked.  They  haye  scarce  any  tail, 
but  their  hind  part  covered  with  feather^ is  roundish,  like  the  crupper  of  a  Horse;  they 
are  taller  than  the  Turkeys.  Their  neck  is  straight,  and  a  little  longer  in  proportion 
than  a  Turkey's  when  it  lifts  up  its  head.  Its  eye  is  black  and  lively,  and  its  head 
without  comb  or  cap.  They  never  fly,  their  wings  are  too  little  to  support  the  weight 
of  their  bodies ;  they  serve  only  to  beat  themselves  and  to  flutter  when  they  call  one 
another.  They  will  whirl  about  for  twenty  or  thirty  times  together  on  the  same  side 
during  the  space  of  four  or  five  minutes.  The  motion  of  their  wings  makes  then  a  noise 
very  like  that  of  a  rattle,  and  one  may  hear  it  two  hundred  paces  oflP.  The  bone  of 
their  wings  grows  greater  towards  the  extremity,  and  forms  a  little  round  mass  under 
the  feathers  as  big  as  a  musket  ball.  That  and  its  beak  are  the  chief  defence  of  this 
bird.  *T  is  very  hard  to  catch  it  in  the  woods,  but  easie  in  open  places,  because  we 
run  faster  than  they,  and  sometimes  wo  approach  them  without  much  trouble.  From 
March  to  September  they  are  extremely  fat,  and  taste  admirably  well,  especially  while 
they  are  young.     Some  of  the  males  weigh  forty-five  pounds. 

"  The  females  are  wonderfully  beautiful,  some  fair,  some  brown;  I  call  them  fair, 
because  they  are  of  the  colour  of  fair  haif .  They  have  a  sort  of  peak,  like  a  widow's, 
upon  their  breasts  (beaks  ?),  which  is  of  a  dun  colour.  No  one  feather  is  straggling 
from  the  other  all  over  their  bodies,  they  being  very  careful  to  adjust  themselves,  and 
make  them  all  even  with  their  beaks.  The  feathers  on  their  thighs  are  round  like 
shells  at  the  end,  and  being  there  very  thick,  have  an  agreeable  eflfect.  They  hare 
two  risings  on  their  cvatos,  and  the  feathers  are  whiter  there  than  the  rest,  which 
livelily  represents  the  fine  neck  of  a  beautiful  woman.  They  walk  with  so  much 
statcliness  and  good  grace,  that  one  cannot  help  admiring  and  loving  them ;  by  which 
means  their  fine  mien  often  saves  their  lives." 

Making  allowance  for  some  poetic  license,  which  the  gallantry  of  the  worthy 
Leguat  appears  to  have  induced  him  to  take  in  his  description  of  the  females,  this 
appears  to  be  a  trustworthy  account  of  the  aspect  and  manners  of  a  bird  nearly  allied 
to  the  Dodo ;  and  in  this  case,  at  any  rate,  Leguat  is  not  deserving  of  the  censure  of 
Cuvier,  who  does  not  consider  his  testimony  of  any  great  value.  At  all  events,  some 
of  the  bones  above  referred  to  belonged  to  a  bird  about  the  size  attributed  by  Legnat 
to  the  Solitaire,  and  recent  authors  have  appropriated  Gmelin's  name  of  Didus  solitarim 
to  this  bird.  To  the  third  species,  Mr.  Bartlett  gives  the  name  of  Didtu  Nazarww, 
which  was  employed  by  Gmelin,  for  a  bird  described  by  Fran9ois  Coache,  many  yean 
ago,  under  the  name  of  the  Dodo,  but  to  which  he  ascribes  only  three  toes.  The 
occurrence  of  at  least  thrco  species  of  large  wingless  birds  upon  these  islands,  sepa- 
rated as  they  are  by  many  miles  of  sea,  is  a  most  remarkable  circumstance ;  and,  as 
the  birds  could  by  no  possibility  pass  from  cue  island  to  the  other,  the  only  plausible 
supposition  by  which  their  presence  can  be  accounted  for  is,  that  these  islands  at  one 
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tiiDe  fonned  part  of  a  great  oontment,  which  ia  now  submorged  beneath  the  waves  of 
the  great  Indian  Ooean.  As  the  birds  were  in  existence  at  a  comparatively  recent 
period,  some  naturalists  are  not  without  expectations  that  the  same,  or  allied,  species 
may  stiU  be  fbimd  in  the  neighbouring  and  almost  unexplored  island  of  Madagascar. 
It  will  be  exceedingly  interesting,  if  we  should  hereafter  receive  living  specimens  of 
birds,  the  very  existence  of  which  was  regarded  as  apocryphal  by  many  eminent 
nstoralists. 

The  third  family  is  that  of  the  Oouridaj  or  Ground  Pigeons,  in  whiuh  the  bill  is  of 
moderate  size,  slender,  straight,  and  much  arched  at  the  apex ;  the  tarsi  long  and 
stout ;  and  the  toes  long,  margined  with  a  sort  of  membrane,  and  furnished  with 
short  onrved  daws.  These  birds  approach  more  nearly  than  any  of  the  other  members 
of  tibe  order  to  the  true  Gallinaceous  birds ;  their  tarsi  are  longer,  and  they  generally 
Hre  in  flocks  upon  the  ground,  where  they  seek  their  food,  consisting  of  seeds,  &c.,  and 
lardy  perch  upon  trees.  They  are  found  in  the  warm  parts  of  both  hemispheres,  and 
some  of  them  attain  a  considerable  sise ;  the  type  of  the  family,  the  Crowned  Pigeon 
of  the  Indian  Archipelago  {Ghwa  eoronata),  being  nearly  as  large  as  a  Turkey  It  is 
kept  in  the  poultry  yards  in  Java,  but  does  not  breed  in  Europe.  Many  of  the  species 
tre  exoeedingly  beautiful ;  one  of  them,  the  Nioobar  Pigeon  (Cakenus  nieobariea)^  is 
lemaikable  not  only  in  this  respect,  but  also  for  the  resemblance  in  the  arrangement 
of  tiie  tail  feathers  to  that  of  the  cock.  This  bird  is  of  a  dark  purplish,  or  nearly 
Uack,  colour,  with  the  feathers  of  the  neck  long,  pointed,  and  glossed  with  blue,  red, 
and  gdd ;  the  wings  are  blue,  the  back  brilUant  golden-green,  and  the  tail  white.  It 
is  Hound  in  several  parts  of  India. 

From  these  we  pass  to  the  Columbidip,  or  true  Pigeons,  the  family  to  which  all  our 
Arittsh  species  belong.  These  birds  present  the  characters  of  the  order  in  their  greatest 
perfiration.  The  bill  is  rather  slender,  homy,  arched,  and  acute  at  the  tip,  covered 
with  a  soft  tumid  skin  at  the  base ;  the  nostrils  are  pierced  in  the  form  of  longitudinal 
slitB  in  the  front  of  the  basal  swelling  (Fig.  181) ;  tarsi  arc  short,  and  usually  about 
equal  in  length  to  the  hinder  toe;  the  anterior  toes  are  elongated  (Fig.  182).  These 
birds  generally  live  in  wooded  places,  and  roost  in  the  trees.  They  feed,  however,  for 
the  most  part  on  the  ground,  picking  up  seeds  of  all  kinds,  young  herbage,  and  roots. 
In  tiie  autumn  some  of  them  eat  large  fruits,  such  as  beech-mast  and  acorns,  which 
they  are  obliged  to  swallow  whole,  their  bills  not  being  strong  enough  to  make  any 
impression  on  them.  Some  of  them  make  their  nests  amongst  the  branches  of  trees, 
others  in  hollow  trees,  or  in  holes  of  rooks ;  and  it  appears  that  in  Norfolk  the  Stock- 
dove {Golumba  atuu)  often  lays  its  eggs  in  deserted  rabbit-burrows,  generally  without 
any  nest.  This  bird  also  nestles  in  thick  furze-bushes  upon  the  heaths  in  the  same 
comity,  but  in  other  localities  it  is  said  to  live  in  woody  places,  and  to  build  in  trees 
like  its  congeners.  The  largest  of  the  British  species  is  the  Ringdove,  or  Cushat 
{(hhmikm  ptUumbut),  which  is  generally  distributed  in  all  the  wooded  parts  of  the 
OQUttry ;  the  Stock-dove,  on  the  contrary,  is  found  only  in  the  southern  and  midland 
counties  of  England,  and  these  are  also  the  parts  most  frequented  by  the  Turtle-dove 
{Ofktmta  iurtur),  which,  however,  is  only  a  summer  visitor  to  this  country.  A  fourth 
British  species  is  the  Rock-dove  {Coiumba  lima,  Fig.  181),  which  is  the  original  of  most 
of  our  domestic  vazieties.  In  a  state  of  nature,  this  bird,  which  is  very  generally  dis- 
tributed over  the  northern  temperate  portion  of  the  eastern  hemisphere,  lives  and  breeds 
entirely  in  holeB  of  rocks,  and  is  to  be  found  abundantly  on  all  mir  rocky  coasts.  It 
fteds  OB  gniiiy  and  is  also  fionnd  to  eat  eonsiderable  numbers  of  several  species  of 
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snails.  It  produces  two  broods  in  the  year,  each  consisting  of  a  pair  of  birds.  Omr 
space  will,  of  course,  preclude  any  description  of  the  numerous  varieties  of  this  bird 
produced  by  domestication,  some  of  which  differ  so  widely  from  each  other  and  from 
the  original  stock,  that  it  is  difficult  to  imagine  that  they  all  belong  to  the  same  species. 
The  nearest  approach  to  the  wild  species  is  made  by  the  common  House  Pigeon,  many 
specimens  of  which  almost  exactly  resemble  their  original  parents  in  form  and  cobur; 
but  the  different  kinds  of  fancy  Pigeons,  as  they  are  called,  exhibit  most  remarkaUe 
differences  in  both  these  particulars.  Thus,  in  the  Tumblers,  which  in  their  general 
form  present  the  closest  resemblance  to  the  Common  Pigeon,  the  head  and  bill  are 
greatly  reduced  in  size,  and  the  birds  have  also  acquired  the  curious  habit  of  turning 
oyer  suddenly  in  the  air ;  in  the  Carriers  the  head  and  bill  are  much  elongated,  and 
the  naked  skin  about  the  base  of  the  bill  and  round  the  eyes  is  greatly  developed, 
fleshy,  and  warty.  The  Pouters  have  an  enormously  inflated  crop,  which  projects  in 
front  of  the  breast,  causing  the  bird  to  throw  its  head  back,  and  hold  itself  in  a  most 
imnaturally  upright  position ;  and  the  Jacobins  have  the  feathers  of  the  head  and 
neck  inverted  in  such  a  manner  as  to  form  a  sort  of  ruff  or  hood.  The  most  remark- 
able change,  however,  is  perhaps  that  which  has  produced  the  variety  of  the  Fantails, 
or  Broad-tailed  Shakers,  in  which  the  tail,  which  is  beautifully  expanded.in  an  arched 
form,  contains  no  less  than  thirty-six  feathers,  the  normal  number  being  only  twelve. 

One  of  the  most  singular  faculties  possessed  by  these  birds  is  that  of  finding  their 
way  to  their  ordinary  residence  when  let  loose  at  a  great  distance  from  home.  This 
faculty  is  exhibitiBd  to  a  greater  or  less  extent  by  all  the  varieties  of  pigeons,  and  even 
by  domesticated  individuals  of  the  original  stock ;  but  it  acquires  its  most  remarkable 
development  in  the  variety  called  the  Carrier,  from  its  having  long  been  employed  in 
conveying  notes  and  messages  in  which  speed  and  secrecy  were  required.  The  distance 
travelled  by  these  birds,  and  the  rapidity  with  which  they  fly,  is  perfectly  astonishing. 
Mr.  Yarrell  mentions  one  case  in  which  a  Carrier  Pigeon  flew  from  Eouen  to  Ghent,  a 
distance  of  one  hundred  and  fifty  miles  in  a  straight  line,  in  an  hour  and  a  half.  In 
the  East,  which  appears  to  be  the  original  country  of  this  variety,  they  were  formerly 
employed  as  a  regular  ^y«»^  post,  the  letters  to  be  conveyed  being  fastened  under  one 
of  the  wings.  They  have  also  the  reputation  of  being  unconscious  agents  in  carrying 
on  many  clandestine  love  affairs ;  but  in  the  more  civilized  coxmtries  of  Western 
Europe  they  have  generally  been  employed  for  more  disreputable  purposes,  by  con- 
veying important  intelligence  to  Stock  Exchange  speculators,  and  bringing  news  of 
the  results  of  races,  &c.,  to  sporting  men,  before  these  could  possibly  be  known  in  the 
regular  course  of  things,  thus  enabling  them  to  operate  with  safety  in  their  specu- 
lations and  bets.  The  electric  telegraph,  however,  must  have  nearly  put  a  stop  to 
their  employment  in  this  way. 

There  is  one  other  species  of  this  family  to  which  we  must  refer,  the  Passenger 
Pigeon  (Ectopistes  migratorius)  of  North  America.  This  bird  is  about  the  size  of  oor 
common  Pigeon,  but  the  tail  is  greatly  elongated  and  wedge-shaped,  with  the  middle 
feathers  blackish-brown,  and  the  lateral  ones  white.  It  is  very  abundant  in  all  parts 
of  North  America,  and  is  remarkable  from  its  migrating  in  immense  flocks  frx>m  one 
part  of  the  United  States  to  another.  Audubon,  who  has  given  a  most  interesting 
account  of  these  birds,  noticed  them  passing  one  place  almost  continuously  for  three  soe- 
cessive  days.  To  give  some  idea  of  their  numbers  he  makes  the  following  calculation. 
He  supposes  a  column  of  one  mile  in  breadth  to  pass  over  a  given  spot  for  three  houxs 
at  the  rate  of  one  mile  per  minute.   This  gives  a  parallelogram  of  one  hundred  and  ei^xty 
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square  miles,  and  allowing  two  pigeons  to  tlie  square  yard,  the  column  would  contain 
Inwards  of  one  billion,  one  hundred  and  fifteen  millions  of  pigeons ;  and  as  every  pigeon 
consumes  at  least  half  a  pint  of  food  daily,  the  daily  consumption  of  such  a  flodc  would 
be  no  less  than  eight  millions  seven  hundred  and  twelve  thousand  bushels. 

This  would  appear  to  be  by  no  means  an  exaggerated  estimate,  as  the  Pigeons  are 
said  completely  to  fill  the  air,  eclipsing  the  light  of  the  sun.  The  speed  with  which 
they  travel  is  shown  by  the  fact  that  Pigeons  have  been  killed  in  the  neighbourhood 
of  New  York  with  their  crops  still  filled  with  rice,  which  could  not  have  been  obtained 
by  them  nearer  than  the  fields  of  Carolina  and  Oeorgia,  a  distance  of  between  800  and 
400  miles ;  and  as  it  is  known  that  these  birds  will  entirely  digest  their  food  in  the 
course  of  twelve  hours,  they  mlust  have  passed  over  the  intervening  space  in  about  six 
hours,  or  at  the  rate  of  about  a  mile  in  a  nunute.  Their  arrival  at  their  roosting-places 
is  anxiously  watched  for  by  the  inhabitants  of  the  neighbourhood,  who  destroy  them  in 
great  numbers.  Audubon  gives  the  following  animated  description  of  one  of  these  noc- 
tomal  battuea : — "The  sun,"  he  says, "  was  lost  to  our  view,  yet  not  a  Pigeon  had  arrived ; 
bul,  suddenly,  there  burst  forth  a  general  cry  of,  *  Mere  they  come  V  The  noise  which  they 
made,  though  yet  distant,  reminded  me  of  a  hard  gale  at  sea  passing  through  the  rigging 
of  a  close-reefed  vessel.  As  the  birds  arrived  and  passed  over  me,  I  felt  a  current  of  air 
that  surprised  me.  Thousands  were  soon  knocked  down  by  the  men  provided  with 
poles.  The  current  of  birds,  however,  kept  still  increasing.  The  fires  were  lighted, 
and  a  most  magnificent,  as  well  as  a  wonderful  and  terrifying  sight,  presented  itself. 
The  Pigeons,  coming  in  by  thousands,  alighted  everywhere,  one  above  another,  until 
flolid  masses  of  them,  resembling  hanging  swarms  of  bees,  as  large  as  hogsheads,  were 
formed  on  every  tree,  in  all  directions.  Here  and  there  the  perches  gave  way  under 
tlie  weight  with  a  crash,  and,  falling  to  the  ground,  destroyed  hundreds  of  birds 
beneath,  forcing  down  the  dense  groups  with  which  every  stick  was  loaded.  It  was  a 
scene  of  uproar  and  confusion.  I  found  it  quite  useless  to  speak,  or  even  to  shout,  to 
those  persons  nearest  me.  The  reports  even  of  the  nearest  guns  were  seldom  heard, 
sad  I  knew  only  of  the  firing  by  seeing  the  shooters  reloading.  No  person  dared 
Tentore  within  the  line  of  devastation ;  the  hogs  had  been  penned  up  in  duo  time,  the 
^Idng  up  of  the  dead  and  wounded  being  left  for  the  next  morning's  employment. 
StiU  the  Pigeons  were  constantly  coming,  and  it  was  past  midnight  before  I  perceived 
a  decrease  in  the  number  of  those  that  arrived.  The  uproar  continued,  however,  the 
▼hole  night ;  and,  as  I  was  anxious  to  know  to  what  distance  the  sound  reached,  I 
sent  off  a  man  accustomed  to  perambulate  the  forest,  who,  returning  two  hours  after- 
waids,  informed  me  he  had  heard  it  distinctly  when  three  miles  from  the  spot."  Towards 
daybreak,  according  to  the  same  authority,  the  Pigeons  again  move  off,  and  various 
aoctumal  beasts  of  prey  are  seen  sneaking  away  from  the  ground,  where  they  have 
found  a  plentiful  and  accessible  meal ;  the  human  devastators  then  go  in  to  collect 
tiieir  share  of  the  plunder,  and  when  they  have  selected  all  that  they  have  occasion 
&r,  the  hogs  are  let  loose  to  feed  upon  the  remainder. 

Two  or  three  instances  are  on  record  of  the  occurrence  of  single  specimens  of  the 
Piflsenger  Pigeon  in  this  country,  and  when  we  consider  the  great  powers  of  flight  pos- 
sessed by  tho  species,  it  is  not  impossible  that  they  may  have  crossed  the  ocean,  although 
sonie  ornithologists  are  more  inclined  to  believe  that  they  must  have  escaped  from 
aviariee.  They  make  a  slight  nest  of  sticks  and  straws  on  the  branches  of  trees,  but 
unlike  other  Pigeons  lay  only  one  egg.  A  pair  built  and  hatched  their  young  in  the 
of  the  Zoological  Society  in  1832,  when  it  was  observed  that  the  female 
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formed  the  nest,  the  male  bringing  the  materials  and  always  alighting  on  the  back  of  his 
partner,  so  as  to  avoid  the  chance  of  disarranging  the  portion  already  put  together. 
Both  parents  assisted  in  the  business  of  incubation. 

The  last  family  of  the  Columbae  is  that  of  the  Treronid<s,  or  Tree  Pigeons,  in  whidi 
ihb  bill  is  short  and  stout,  with  both  mandibles  nearly  equal  in  thickness  and  equally 
arched  towards  the  tip,  the  tarsi  are  very  short  and  usually  more  or  less  feathered,  and 
the  inner  toes  are  much  shorter  than  the  outer.  These  birds  are  confined  to  the 
warmer  parts  of  the  old  continent,  their  principal  habitation  being  in  India,  the  Islands 
of  the  Eastern  Archipelago,  and  Australia.  Their  nourishment  consists,  for  the  most 
part,  of  fruits,  and  they  are  especially  arboreal  in  their  habits.  In  the  form  of  the  biB, 
however,  they  present  some  resemblance  to  the  extinct  Dodo.  Many  of  them  are  most 
beautifully  coloured,  rivalling  in  this  respect  the  Parrots  and  Pheasants. 

OkDEB  VI. — SCANSOKES. 

0enesal  Cluuracters.— The  principal  character  by  which  the  Scansorial  bii^  t» 
distinguished  from  the  Passeres,  with  which  it  must  be  confessed  they  are  very  doedy 

allied,  consists  in  ^ 
peculiar  arrangeraeat 
of  the  toes,  of  whidi 
two  are  always  di- 
rected forwards  and 
two  backwards  (Fi;. 
184).  This  dispoA- 
tion  of  the  toes  eniblsB 
these  birds  to  clsdl) 
with  great  facility, 
Fig.  184.— Foot  of  the  Ivory-billed  Woodpecker  [Pletu  princ'ipaliB),  J"  some  of  them    as  lie 

Parrots,  by  grasping  the  smaller  branches,  and  using  the  feet  in  the  manner  of  hands, 
whilst  others,  such  as  the  Woodpeckers  and  their  allies,  may  rather  be  considered  to 
run  upon  the  surface  of  the  trunks  and  larger  branches  in  every  direction.  The  feet 
are  almost  invariably  clothed  with  shields,  rarely  reticulated,  and  the  tarsi  are  nerer 
covered  with  a  single,  long,  anterior  plate. 

In  the  form  of  the  bill  and  the  mode  of  life,  there  is  but  little  agreement  amon^ 
these  birds ;  the  bill  in  some  being  short  and  strong,  with  the  upper  mandible  m«h 
hooked,  in  others  straight,  with  the  extremity  either  pointed  or  truncated :  the  toinm 
Uve  principally  upon  fruits  and  seeds,  the  latter  upon  insects.  In  most  case,  howerer, 
the  wings  are  rather  short,  and  the  flight  by  no  means  vigorous. 

BiTisions, — ^This  order  includes  four  families, — the  CuettUda  or  Cuckoos,  Ae 
FieiddB  or  "Woodpeckers,  the  Fstttacidce  or  Parrots,  and  the  Shamphastida  or  Toucaos. 

In  the  Cuculida  the  bill  is  usually  slender  and  compressed,  with  the  ridge  of  the 
upper  mandible  arched,  and  its  margin  notched  near  the  tip ;  the  nostrils  are  placed  iB 
a  membranous  groove,  the  tail  long  and  rounded,  and  the  toes  long  and  imeqtiaL 
These  birds,  which  arc  very  numerous,  are  generally  distributed  over  the  globe,  W 
are  most  abundant  in  the  tropics.  They  are  divided  into  several  sub-families,  of  theiMt 
of  which  our  common  Cuckoo  {Cueulus  canorus,  Fig.  185)  is  the  type.  This  is  the  sak* 
funHy  of  the  Cuculina^  or  True  Cuckoos,  in  which  the  bill  is  broad  and  rather  depretfiA 
at  the  base,  with  the  ridge  of  the  upper  mandible  cinrved ;  the  nostrils  are  BflB* 
\  branoQS,  the  wings  long  and  pointed,  the  tarsi  short  and  partly  dothed  witb  fetAfli^ 
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aad  tlie  outer  toe  capable  of  being  directed  cither  forwards  or  backwards,  at  pleasure. 
The  Cueulinn  are  exclusiyely  inhabitants  of  the  Eastern  Hemisphere,  in  the  wanner 
parts  of  which  they  are  tolerably  abundant ;  but  only  occur  as  summer  yisitors  in 
the  colder  rcgiona. 

The  habits  of  the  common  Cuckoo  may  be  taken  as  exemplifying  those  of  the  birds 
of  this  sub-family  in  general.  This  bird,  which  is  about  the  size  of  a  small  pigeon,  is 
of  a  general  grey  tint,  with  the  breast  barred  with  brownish  black,  and  the  tail 
feathers  blackish  ;  it  arrives  in  this  country  in  the  month  of  April,  and  its  peculiar 
long  may  be  commonly  heard  £rom  May  to  July,  when  it  again  departs  for  warmer 
legions.  This  song  con- 
sists only  of  two  notes, 
which  bear  a  dose  resem- 
Uanee  to  the  word  Cuckoo, 
repeated  with  a  particular 
intonation.  Notwith- 

standing this  monotony, 
howerer,  the  note  of  the 
Cuckoo,  firom  its  being 
SMociated  with  the  arriya 
of  Spring,  is  generally 
heard  with  pleasure  by 
Biost  people,  although  in 
•ome  places,  under  certain 
eirciimstances,  it  is  re- 
garded as  an  evil  omen. 
Shakspere  also  attributes  a  meaning  to  the  song  of  this  bird  which  would  certainly 
account  for  a  very  wide-spread  impopularity. 

The  Cuckoo  feeds  almost  entirely  upon  insects,  and  principally  upon  Caterpillars, 
amongst  which  it  appears  to  prefer  the  large  hairy  Caterpillars  of  the  Tiger  Moth 
[Areiia  eaja),  with  the  hairs  of  which  its  stomach  is  often  completely  lined.  Inter- 
mixed with  these  are  usually  found  the  legs  and  other  hard  parts  of  Beetles,  which 
also  constitute  a  portion  of  its  food ;  but  none  of  these  indigestible  objects  arc  said  to 
pass  into  the  intestine,  so  that  the  bird  must  evacuate  them  from  the  mouth,  as  many 
birds  of  prey  are  known  to  do  with  the  bones  and  feathers  of  their  victims.  Its  flight 
is  tolerably  swift  and  gliding,  and  when  at  rest,  it  generally  perches  on  trees  and 
bushes.  It  does,  however,  frequently  visit  the  ground,  for  the  purpose  of  searching 
for  worms  and  caterpillars ;  but  the  shortness  of  its  legs  prevents  it  from  walldng  with 
ease. 

The  most  remarkable  circumstance  in  the  history  of  the  Cuckoo  is  the  singular 
manner  in  which  it  provides  for  its  young,  which,  however,  is  also  common  to  all  the 
species  of  this  group  whose  habits  have  been  observed.  Instead  of  building  a  nest  for 
itself,  the  Cuckoo  always  deposits  her  eggs  in  the  nests  of  some  of  the  small  insecti- 
vorous birds,  generally  placing  only  one  egg  in  each  nest.  As  the  birds  usually 
selected  as  foster-parents  are  all  smaller  than  the  Cuckoo,  and  frequently  place  their 
nests  in  very  inaccessible  situations,  it  has  occasionally  been  a  matter  of  speculation 
how  the  intruder  could  contrive  to  introduce  her  egg  into  the  nest.  A  circumstance 
recorded  by  Mr.  MacGiUivray,  on  the  authority  of  two  young  Scotch  farmers,  would 
seem  to  throw  some  light  upon  this  subject.     A  Cuckoo  descended  upon  a  particular 
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spot,  and  after  loo^iing  about,  took  up  an  egg  in  its  bill,  and  hopped  down  witb  it 
amongst  some  heath.  In  this  was  a  Titlark's  nest  with  a  small  opening,  from  the  side 
of  which  the  Cuckoo  was  seen  to  rise  by  the  observers,  and  on  examination  the  nest 
was  found  to  contain  a  newly  dropped  Cuckoo's  egg,  with  one  of  the  Titlark's. 

The  egg  of  the  Cuckoo  is  comparatiyeiy  of  small  size,  so  that  the  small  birds  into 
whose  establishment  the  intruder  is  thus  foisted,  are  not  alarmed  at  its  presence,  but 
hatch  it  together  with  their  own  oflfepring,  and  when  hatched,  pay  as  much  attention 
to  the  young  parasite,  as  if  his  presence  in  the  nest  was  perfectly  legitimate.  The 
young  Cuckoo,  however,  repays  all  this  care  with  a  behaviour  which  looks  very  like 
gross  ingratitude ;  for,  as  soon  as  he  has  acquired  sufficient  strength,  he  proceeds,  in 
the  most  business-like  manner,  to  get  rid  of  his  foster-brothers,  in  order  to  appropriate 
to  the  gratification  of  his  own  inordinate  appetite  the  whole  of  the  supplies  brought 
by  the  parent  birds.  For  this  purpose  he  gently  insinuates  his  rump  under  the  body 
of  one  of  the  young  birds,  and  by  the  assistance  of  his  wings,  continues  to  hoist  the 
imfortunate  little  animal  upon  his  back,  which  is  famished  with  a  peculiar  depression 
to  enable  the  latter  to  rest  comfortably  in  that  dangerous  position.  Having  succeeded 
thus  far,  the  young  Cuckoo  proceeds  backwards  to  the  edge  of  the  nest,  and  then,  with 
a  sudden  jerk,  throws  off  his  burden.  In  this  manner,  in  the  course  of  a  few  days, 
the  usurper  remains  in  undisturbed  possession  of  the  nest,  and  secures  to  himself  the 
entire  attention  of  the  birds  which  he  has  thus  deprived  of  their  legitimate  oflfepring. 
This  care  is  continued  long  after  the  young  Cuckoo  has  left  the  nest,  and  it  is  even 
said  that  the  cry  of  this  bird  will  induce  any  of  the  small  birds  in  its  neighbourhood 
to  come  and  feed  it.  In  confinement  young  Thrushes,  which  could  only  just  feed 
themselves,  have  been  known  to  attend  upon  young  Cuckoos,  and  one  instance  is  on 
record  in  which  the  Cuckoo  severely  punished  his  voluntary  nurse  for  what  he  con- 
sidered a  neglect  of  duty.  The  Thrush  and  the  Cuckoo  were  kept  in  a  large  wicker 
cage,  in  which  the  latter  occupied  the  upper  perch,  and  made  his  companion  hop  down 
to  fetch  food  for  him.  "  One  day,"  says  the  late  Bishop  of  Norwich,  "  when  it  was 
thus  expecting  food,  the  Thrush,  seeing  a  worm  put  into  the  cage,  could  not  resist  the 
temptation  of  eating  it,  upon  which  the  Cuckoo  immediately  descended  from  its  perch, 
and  attacking  the  Thrush,  literally  tore  one  of  its  eyes  quite  out,  and  then  hopped 
back  ;  the  poor  Thrush  felt  itself  obliged  to  take  up  some  food  in  the  lacerated  state 
it  was  in.  The  eye  healed  in  course  of  time,  and  the  Thrush  continued  its  occupation 
as  before,  till  the  Cuckoo  was  full  grown."  The  common  Cuckoo  is  a  very  widely 
distributed  species.  It  is  found  during  the  summer  in  all  parts  of  Europe,  even 
as  far  north  as  Lapland,  and  is  included  in  the  lists  of  birds  of  the  most  northern  parts 
of  Asia.  Southwards  it  extends  over  all  the  tropical  parts  of  Asia,  and  to  the  southern 
extremity  of  Africa.  Another  species,  the  Great  Spotted  Cuckoo  {Coceyatea  Glandarius)^ 
which  is  an  inhabitant  of  the  warmer  parts  of  Africa,  is  frequently  found  in  southern 
Europe,  and  a  single  specimen  has  found  its  way  to  Ireland. 

In  the  second  sub-family,  that  of  the  Ch-otophagincBy  or  Anis,  the  bill  is  compressed, 
with  the  ridge  of  the  upper  mandible  curved,  and  the  nostrils  placed  at  the  base,  and 
pierced  in  the  substance  of  the  bill ;  the  wings  are  usually  short  and  rounded,  the  tarsi 
long,  and  the  two  outer  toes  longer  than  the  others.  These  birds  are  all  inhabitants 
of  the  tropical  regions,  where  they  live  in  the  forests,  feeding  principally  upon  insects 
and  fruits.  The  typical  genus,  Crotophagay  is  confined  to  South  America ;  it  has  the 
bill  much  compressed,  and  the  ridge  of  the  upper  mandible  dilated  into  a  keel.  The 
Crotophaga,  or  Anis,  are  usually  about  the  size  of  a  blackbird,  or  a  little  larger ;  they 
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lie  gcnesrally  dbtiibutsd  in  South  America  i  "wliere  th&y  Itvo  in  l^onds,  principally  on 
the  bordcj'B  of  woodsi  eapeciidly  in  awampy  places,  Thoy  feed  ijpoii  insects  and  their 
larrS}  small  rcptilti^,  and  sonio  fruita  and  accds.  Beveral  feioalea  aie  esid  to  lny  their 
eggs  in  B.  sort  of  common  nest,  where  they  hatch  and  hring  up  thoir  young  in  company. 


Fiir>  IS 6,— The  ChanDel-bill  {^ct/thropi  Jioem  HoUnndw). 

They  aro  ao  bold,  that  wlicn  aome  members  of  their  b^d  havt  been  ahot,  the  rest  of 
the  troop  will  settle  again  at  a  Te^y  ahort  diatancp- 

The  other  birds  of  iLia  group  are  all  found  in  the  Old  "Worldj  and  principally  in 
India  and  the  Islands  of  the  Eastern  Arebipelago.    A  single  speoiea,  the  Channel-hiH 
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Seythropt  Nova  HoUandi(t,  Fig.  186),  is  found  in  Australia,  where  it  is  a  bird  of 
passage.  This  bird  is  about  the  size  of  a  crow,  but  has  the  tail  so  long  that  its  total 
length  is  upwards  of  two  feet.  Its  bill  is  very  stout,  and  has  two  narrow  channek 
dose  to  the  ridge  of  the  upper  mandible.  According  to  Mr.  Gould,  it  feeds  principaily 
on  Phasmido)  and  Coleoptcra,  but  other  observers  ascribe  to  it  fnigivorous  habits,  and 
its  diet  probably  consists  both  of  fruits  and  insects.  It  is  found  not  only  in  Aus- 
tralia, but  also  in  many  of  the  Eastern  Islands,  and  its  name  in  the  Island  of  Celebes 
is  said  to  indicate  a  belief  on  the  part  of  the  natives,  that  its  appearance  presages  rain. 
Some  of  the  other  species  are  described  as  entirely  frugivorous. 

A  tliird  sub-family  is  that  of  the  Coecyzinmy  in  which  the  bill  is  more  or  less  ele- 
vated at  the  base,  with  the  ridge  of  the  upper  mandible  arched,  aad  ihe  aperture  of 
the  nostrils  linear,  and  partly  closed  by  a  aoale ;  the  wings  are  of  moderate  size,  and 
more  or  less  rounded ;  the  tail  elongated ;  the  tarsi  long,  and  coyered  with  broad  scales ; 
and  the  toes  and  claws  unequal  in  aiie. 

Those  birds  are  alao^  for  the  most  ptrt,  inhabitants  of  tropical  legunis;  but, 
unlike  the  true  Cuckoos,  they  occur  in  both  hemispheres.  Thej  also  want  the 
parasitic  habits  of  the  true  Cuckoos,  building  a  nest  and  bringing  np  their  young  in 
the  usual  way ;  although  it  is  said,  their  ^gs  may  occasionally  be  £Nmd  in  the  nests 
of  other  birds. 

The  best  known  q^eoies  is  the  Cbee^sua  Amerieamu,  or  Amflfrinan  yellow-billed 
Cuckoo,  idiich  is  also  called  the  Oow-bird,  by  the  inhabitants  of  the  United  States, 
from  the  resemblance  of  its  note  to  the  word  «m9,  frequently  rq^eated.  This  bird  is 
found  in  all  parts  of  the  United  States,  and  as  fiur  north  as  Canada,  migrating  from 
south  to  north  in  the  months  of  April  and  May.  It  feeds  prindpaDy  npon  Caterpillars, 
nd  is  said  to  be  particularly  partial  to  some  whidi  infest  apple  trees ;  it  also  eats 
berries  of  different  kinds,  and  is  charged  with  the  crime  of  soeking  the  eggs  of  its 
neighbours. 

The  Ycllow-biUcd  Cuckoos  pair  early  in  May,  when  ae?ere  combats  take  place 
amongst  the  males.  They  build  their  nests  upon  the  horiaontal  branches  of  trees, 
frequently  selecting  apple  trees  for  this  puipose ;  the  nests  are  eonstrocted  with  a  few 
twigs  and  sticks,  intermixed  with  green  weeds,  and  are  almost  flat.  They  lay  four 
or  tive  og^,  upon  which  the  female  sits  with  great  assiduity,  almost  allowing  herself 
to  bo  $oi::od  In^for^  she  will  quit  the  nest ;  and  when  compelled  to  do  so,  she  Mis  to  tbe 
ground  and  dutters  along,  feigning  lameness  in  order  to  draw  the  intruder  away  from 
her  tivasurvs.  Four  specimens  of  this  bird  hare  occurred  in  Britain,  and  it  appears  so 
imprv^bablo  that  these  could  have  migrated  Across  the  Atlantic,  that  some  ornithologists 
have  oxprt^ssed  a  bolief  that  the  bird  may  yet  be  found  in  the  north  of  Europe ;  there 
dvH^s  not  soi^m,  however,  to  be  any  good  foundation  for  this  opinion. 

Another  sjH?cies  of  this  group  is  found  in  Xoith  America,  but  tho  remainder  are 
v'vmtiued  to  the  tn^pics.  Those  of  the  genus  Cmtropm^  inhabiting  Africa,  India,  and 
the  eastern  islands,  are  called  Laxk-hcolod  Cuckoos,  from  their  having:  the  claw  of  the 
hind  toi^  niiioh  elongated,  as  in  tho  l-;irks ;  they  are  also  known  as  Pheasant-Cuckoos, 
from  tho  irroat  length  of  their  tai's.  Those  birds,  and  many  others  belonging  to  the 
group,  sock  their  t\.KKi  mvn  tho  grvHind,  and  some  of  theai  even  devour  small 
KoptiL^s. 

Tho  ^.rtivi'.tri,tf,\  or  i.irv.^i;nd  Cuckoos,  aro  very  nearly  allied  to  the  preceding 
jTTOup :  but  are  disungubhcd  by  tho  snwator  length  and  siraiirhtness  of  the  bill,  the 
upp*.*r  R'-\ndib\*  Knng  cur\-od  only  a:  :Iio  tip.    They  arc  ail  inhabitants  of  the  tropical 
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parte  of  Ameriioa,  and  liye  principally  on  ih»  ground  amongst  bushes,  feeding  upon 
seeds,  worms,  andinseotS)  especially  caterpillars,  and  eren  frequently  swallowing  small 
snakes,  lizards,  frogs^  young  rats,  and  small  birds.  The  best  known  tpeciet  is  the 
Sanrotkera  viulot  an  inhabitant  of  the  West  Indies,  especially  Jamaica  and  St 
Domingo,  which  measures  about  fifteen  inches  in  length. 

The  last  sub-family  of  the  Cuculidee  is  that  of  the  Indieatorina  or  Honey-guides, 

a  group  of  small  birds  which  inhabit  the  forests  of  Africa,  India,  and  Borneo.     In  these 

birds  the  bill  is  short,  broad  at  the  base,  and  arched  aboye,  with  the  nostrils  placed  close 

to  the  ridge  of  the  upper  mandible ;  the  wings  are  long  and  pointed,  the  tarsi  rery  short, 

and  the  outer  anterior  toe  is  the  longest    At  the  Cape  of  Good  Hope,  where  they 

were  first  diacovered,  these  birds  received  the  name  of  Honey-guides,  from  their 

actions  frequently  indicating  to  the  natires  the  places  in  which  the  wild  bees  had 

i  made  their  nests  and  stored  their  honey.    By  the  older  naturalists,  from  the  time  of 

Sparmann,  it  was  said  that  the  Indicators  actually  led  the  human  honey-seekers  to  the 

I  nests  of  the  Bees,  by  fluttering  before  them  and  constantly  uttering  a  peculiar  cry, 

I  and  that  the  Hottentots,  on  obtaining  possession  of  the  honey,  always  left  a  portion  for 

their  feathered  guides.     It  appears  probable,  however,  that  the  birds  in  endeavouring 

to  get  at  the  sweet  booty,  betray  their  object  by  their  cries,  and  that  the  natives  are 

i  guided  to  the  place  by  this  means.     Their  skin  is  said  to  be  so  tough,  that  the  Bees  in 

I  Tain-endeavour  to  sting  them  when  engaged  in  their  work  of  pillage  ;  although  they 

;  sometimes  succeed  in  destroying  their  enemy  by  attacking  his  eyes.     The  common 

I  Honey-g^des  of  the  Cape  {{Indicator  major  and  minor),  construct  a  bottle-shaped  nest, 

vith  filaments  of  bark  woven  together ;  the  nest  is  pendent,  with  the  narrow  part,  in 

which  is  the  opening,  downwards. 

The  second  family  of  the  Scansorial  birds  is  that  of  the  Fieida  or  Woodpeckers. 
In  these  birds  the 
lall  is  elongated 
and  straight, — 
much  compressed 
towards  the  tip, 
whieh  is  usually 
obtuse  or  trun- 
cated ;  and  the 
sides  are  gene- 
rally furnished 
with  a  more  or 
less  distinct  ridge. 
The  typical  spe- 
cies forming  the 
sob  -  family  Pi- 
dna,  which  arc 
diatinguiahed  by 
the  great  promi- 
nence of  the  la- 
teral ridges  on  the  bill,  are  distributed  in  all  parts  of  both  hemispheres,  but  are 
more  especially  abundant  in  the  warmer  regions.  They  are  the  well-known  Wood- 
peckers, of  which  four  species  are  found  in  Britain.  They  live  in  woods  and  forests, 
and  run  with  great  activity  upon  the  trunks  and  branches  of  trees,  often  ascending 


Fig.  187.— Head  of  the  Great  Black  Woodpecker  {IHcu»  martina.) 
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the  trunks  in  a  spiral  line,  and  continually  tapping  the  surface  with  their  bills. 
The  object  of  this  action  is  the  discovery  of  soft  rotten  places,  in  which  they  may 
expect  to  find  insects  or  larvae  ;  and  when  they  hit  upon  a  spot  of  this  description, 
they  immediately  dig  into  it  with  great  energy  until  they  arrive  at  the  concealed 


Fig.  188.— Tail  of  Picus  robustus. 

dainty.  In  running  upon  the  trees,  the  Woodpeckers  constanUy  make  use  of  tlie 
stiff  tail-feathers,  to  assist  them  in  maintaining  their  position ;  and  the  feathers  are 
pointed  at  the  extremity,  and  usually  more  or  less  worn  (Fig.  188). 

Although  these  birds  feed  occasionally  upon  fruits  and  seeds,  the  greater  part  of 

their  nourishment  consists  of 
insects  and  their  larvae,  which 
they  not  only  procure  by 
digging  into  the  decayed 
parts  of  trees,  but  also  pick 
off  the  surface  of  the  baik. 
To  enable  them  to  take  up 
small  insects,  the  tongue  has 
undergone  a  very  beautifal 
modification  of  structure.  It 
is  constanUy  covered  with  a 
mucous  substance,  secreted  by  very  large  glands,  placed  on  each  side  of  the  throat, 
and  is  capable  of  being  protruded  to  a  considerable  extent  beyond  the  bill,  when  any 
small  insect  of  course  adheres  to  its  glutinous  covering,  and  is  drawn  into  the  mouth 
by  the  retraction  of  the  tongue. 

This  power  of  extrusion  and  retraction  is  conferred  upon  the  tongue  by  a  peculiar 
arrangement  of  the  hyoid  bone,  which  is  thus  described  by  Mr.  Tarrell.  He  says, 
"  the  great  extensibility  of  the  tongue  is  obtained  by  the  elongation  of  the  two  pos- 
terior branches,  or  eormuoy  of  the  bone  of  the  tongue,  which,  extending  round  the  back 
of  the  head  and  over  the  top,  have  the  ends  of  both  inserted  together  into  the  cavity 
of  the  right  nostril.  These  elongations,  forming  a  bow,  are  each  aooompanied  through- 
out their  length  by  a  slender  slip  of  muscle,  by  the  contraction  of  which  the  bow  is 


Fig.  189.— Ilead  and  tongue  of  Woodpecker. 
Oy  tongue ;  6,  hyoid  bone. 
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shofrtened,  and  the  tonguo  pushed  forward ;  another  pair  of  muscles  folded  twice  round 
the  upper  part  of  the  trachea,  and  from  hence  passing  forward,  are  attached  to  the 
anterior  part  of  the  tongue,  and  by  their  contraction  bring  the  tongue  back  again." 
The  gland  secreting  the  glutinous  matter  communicates  with  the  cavity  of  the  mouth 
by  a  long  duct,  which  opens  at  the  point  where  the  two  bones  of  the  lower  mandible 
imite  together,  so  that  the  tongue,  when  retracted,  is  necessarily  indued  with  a  fresh 
supply  of  this  secretion.  The  tongue  itself  is  homy  at  the  tip,  where  it  is  also  barbed 
with  seyeral  small  filaments  directed  backwards,  the  office  of  which  is  supposed  to  be 
the  securing  of  larrte,  or  insects,  whose  size  would  prevent  their  being  captured  by 
simple  adhesion.  Mr.  Yarrell  states  that  the  Green  Woodpecker  {Geeinus  viridia)  feeds 
to  a  great  extent  upon  ants,  and  that  he  has  *'  seldom  had  an  opportunity  of  examining 
a  recently  killed  specimen,  the  beak  of  which  did  not  indicate,  by  the  earth  adhering  to 
the  base,  and  to  the  feathers  about  the  nostrils,  that  the  bird  had  been  at  work  at  an 
ant-hill,  and  this  species  is  therefore  more  frequently  seen  on  the  ground  than  any 
other  of  our  Woodpeckers ;  it  is  also  said  to  be  a  great  enemy  to  bees.*' 

One  of  our  British  species,  the  Great  Spotted  Woodpecker  {Dryohates  major)^ 
is  said  to  have  a  peculiar  habit,  which  would  seem  to  evince  a  considerable 
amount  of  reflective  power.  This  bird,  according  to  one  of  the  editors  of  Pennant's 
British  Zoology,  "  by  putting  the  point  of  its  bill  into  a  crack  of  the  limb  of  a  large 
tree,  and  making  a  quick  tremulous  motion  with  its  head,  occasions  a  sound  as  if  the 
tree  was  splitting,  which  alarms  the  insects,  and  induces  them  to  quit  their  recesses ; 
this  it  repeats  every  minute  or  two  for  half  an  hour,  and  will  then  fly  off  to  another 
tree,  generally  fixing  itself  near  the  top  for  the  same  purpose.  The  noise  may  be 
distinctly  heard  for  half  a  mile." 

The  Woodpeckers  roost  at  night  in  the  holes  of  tr5es,  and  the  females  lay  their 
eggs  in  similar  situations,  generally  enlarging  a  natural  hole  with  their  bills  for  this 
purpose.  When  thus  engaged,  they  are  said  to  carry  the  chips  to  a  distance,  in 
order  that  their  presence  may  not  betray  the  proximity  of  the  nest;  but  a 
portion  of  the  chips  remains  in  the  bottom  of  the  cavity,  and  upon  these  the  eggs  are 
deposited. 

Mr.  George  R.  Gray  divides  the  true  Woodpeckers  into  three  sub-families, 
characterized  principally  by  the  position  of  the  lateral  ridge  of  the  bill.  Thus  in  the 
true  Picince^  this  ridge  rises  from  the  middle  of  the  base,  bends  down  on  each  side 
towards  the  margin,  and  then  rises  a  little  to  the  apex ;  in  the  GednintB,  of  which 
our  Green  Woodpecker  is  an  example,  the  ridge  is  placed  close  to  the  dorsal 
ridge  of  the  bill ;  and  in  the  Melanerpinaj  it  is  about  half  way  between  the  dorsal 
ridge  and  the  margin.  The  birds  of  the  last-mentioned  group  are  entirely  confined  to 
the  Western  Hemisphere,  in  all  parts  of  which  they  are  tolerably  abundant.  The 
typical  species  is  the  Red-headed  Woodpecker  (Melanerpea  eri/throcephalus),  which  is 
common  in  the  United  States,  where  it  not  only  feeds  like  its  European  relatives  upon 
the  insects' which  it  finds  upon  or  under  the  bark  of  trees,  but  also  commits  consider- 
able depredations  in  the  orchards  and  corn-fields — ^to  such  an  extent  in  fact,  that, 
according  to  Ealm,  a  price  was  formerly  set  upon  its  head.  From  the  statements  of 
Wilson,  the  Red-headed  Woodpecker  would  appear  to  be  a  great  epicure  in  the  matter 
of  fruit,  80  constantly  selecting  the  best,  sweetest,  and  ripest  apples  for  his  own  con- 
sumption that  his  presence  upon  an  apple  tree  may  always  be  taken  as  a  proof  that  its 
fruit  is  the  best  in  the  orchard.  "  When  alarmed,"  says  Wilson,  "  he  seizes  a  capital 
one  by  sticking  his  open  bill  deep  into  it,  and  bears  it  off  to  the  woods." 
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Nearly  allied  to  the  Fieina  arc  the  Colt^tina,  or  Ground  Woodpeckers,  in  which  the 
bill  is  destitute  of  lateral  ridges,  or  nearl  j  so,  and  has  the  dorsal  ridge  cured  to  the  tij^ 
which  is  somewhat  acute.  These  birds  are  found  in  both  hemispheres,  but  are  far  len 
arboreal  in  their  habits  than  the  Common  Woodpeckers,  seeking  for  the  greater  part  <tf 
their  food  upon  the  ground,  in  ants'  nests  and  amongst  the  dung  of  animals.  Thej 
are,  howcyer,  by  no  means  cxclusiyely  terrestrial,  but  are  frequently  seen  seeking 
food  upon  trees ;  and,  like  the  true  Woodpeckers,  they  nidificate  in  hollows  excayated 
by  ihemselTes  in  the  trunks  of  trees.  They  also  feed  more  or  less  upon  fruits,  and, 
lUce  the  Bed-headed  Woodpeckers,  often  attack  the  Indian  corn-fields,  when  the  grsia 
is  in  its  milky  state. 

The  nearest  approach  to  the  Cuckoos  ia  made  by  the  Wrynecks,  or  JiMOHC,  in 
which  the  bill  is  short,  straight,  and  pointed ;  the  wings  pointed ;  the  tail  roondedf 

and  composed  of  soft  feathers.  This 
sub-family  includes  only  a  few  spe- 
cies of  birds,  of  which  one,  the 
Wryneck  {Yunx  iorguUla,  Fig.  190), 
is  an  inhabitant  o^  or  rather  a 
summer  visitor  to,  the  Sritish 
Islands. 

This  bird,  although  its  cohniB 
only  consist  of  different  shades  of 
brown  and   gray,  ia  generally  ler 

««.  lA.^     TT^j   r.v   «-        ».'i-      -       -••  •        garded  as  one  of  the  most  beantifiil 

Fly.  190. — Head  of  the  Wrmeck   1  hhx  tcruuu-ia  .       ^^  .  .        ,     , 

of  our  natiTe  species,  both  on  ac- 
count of  the  elegance  of  its  form  and  the  delicacy  of  its  markings.  It  arriTes  in 
this  country  in  April,  and  quits  us  about  the  end  of  August  or  the  beginning  of 
September ;  so  that  both  in  its  aniTal  and  its  departure  it  coincides  pretty  neariy  with 
the  Cuckoo,  and  hence  in  some  parts  of  the  country  it  is  commonly  known  as  the 
Cuekoo*s  Mate.  The  name  of  Wryneck  is  given  to  it  from  the  sihgnlar  habit  of 
twisting  its  head  about  in  various  directions ;  and  the  same  cause  has  given  rise  to 
the  name  of  Snake-bird,  which  is  aj^Ued  to  it  in  some  localities. 

As  in  the  true  Woodpeckers,  the  tongue  is  extensible,  and  the  food  ccmsiBtB  prin- 
cipally v\f  insects,  which  it  fiequently  captures  whiUt  running  upon  the  trunks  and  | 
bcaDi'hjs  of  tzees^     It  i>«  however,  more  commonly  seen  searching  for  £ood  upon  the  ^ 
giouni.  especially  in  the  neighbourhood  of  ants*  nests^ — ants,  with  their  larvs  and  : 
pupft\  constituting  a  £ivourite  ar.ioIe  of  consumption  with  this  bird.      Montagu 
describes  i:  as  an  in:er>^U2^r  spo«.  tacle  to  watch  one  of  these  birds,  to  which  a  portion  | 
of  an  ant-hiU«  with  iis  ialubizants.  had  bcxn  civen.    The  tongue  was  darted  forward  | 
and  retracted  with  extraoruinaiy  rapidity,  and  with  such  unerring  aim  that  it  never 
i>rtunicd  withou:  an  ant  or  a  pupa  adharing  to  it ;  and  he  describes  the  motion  of  the 
t«»|nie  a»  s.^  rapid  *'thtt  an  aa:V  e^  OP-P^N  which  is  of  a  light  colour,  and  more 
ocoispictti^us  than  the  tongue,  h^s  somewhat  the  apf>earacc«  of  m:-ving  towards  the 
mv>uih  by  attrutic^c*  as  a  n«xcIo  ^es  to  a  macxtf  u''    The  Wryneck  ia  ako  said  to  eat 
eldor-bexries. 

Like  the  We^pe^ke;:^  tlus  hira  lays  i:s  e^r^s  in  a  bele  of  a  tree,  which  it  adapts 
;o  ii»  purpose  by  chui^Iac^  >?df  pieces  with  its  bill :  the  ecss,  which  vary  from,  six  to 
U.-A.  aiv  de^osit^  iiTv\a  the  chips  aiid  x^>»fa  w.xt^  as  th:  Kicteca  of  the  eavi^. 

The  :v\^  reaMonu^:  sub-^ssdlks  etf  the  Ficius^  arv  emiixcly  coEdned  to  the  tropics,  j 
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The  Piettmninay  or  Piculets  Imvo  a  short,  atraight,  conipresacd  bill,  rather  acute  at  the 
tip,  rounded  wings,  and  a  short  tail,  with  the  feathers  broad,  and  rounded  at  the 
extremitj.  They  arc  small  birds,  which  closely  resemble  the  Woodpecker^  in  their 
habits,  except  that  they  never  appear  to  use  their  tails  as  a  point  of  support.  They 
inhabit  the  forests  of  the  warm  parts  of  both  continents, — South  America,  India,  and 
the  Islands  of  the  Eastern  Archipelago.  Liko  the  "Woodpecker.^,  they  nidificate  in 
holes  of  the  trunks  of  trees,  which  they  enlarge  with  their  bills ;  they  are  said  only 
to  lay  two  eggs. 

The  lait  sub-family  is  that  of  the  Capitorn'Mtf  or  Barbcts,  in  which  the  bill  is  stout 
and  conical,  more  or  less  inflated  at  the  sides,  and  furnished  at  the  base  with  numerous 
stiff  bristiea  piojeotiiig  forwards.  Their  wings  and  tail  are  short ;  the  latter  is  usually 
even  at  the  end,  where  its  feathers  are  broad  and  rounded.  These  birds,  which  are 
imited  bj  many  an&ors  with  the  Buceoninaf  are  all  inhabitants  of  the  tropics,  where 
Ihey  ibed  upon  insects  and  fruits.  The  species  of  the  typical  genus  Capita,  are  con- 
fined to  Sovtli  America ;  the  remaiader  are  found  iu  the  Eastern  Hemisphere.  They 
are  said  to  he  dull  and  solitary  birds. 

We  oome  now  to  a  highly  interesting  group  of  birds — the  family  of  the  Paittacidac, 
or  Pairoli,  the  members  of  which,  in  Intelligenoe  and  beauty  certainly  equal,  and 
peziiapa  surpass,  all  other  birds.  These  birds  are  characterized  by  a  large,  strong  bill, 
of  wliich  the  upper  mandible  is  considerably  longer  than  the  lower,  and  greatly  curved, 
formiag  an  acute  point,  overhanging  tiie  extremity  of  the  lower  mandible.  The 
latanl  margins  of  the  upper  mandible  are  frequently  notched  or  toothed,  and  its  base 
is  cloAed  with  a  cere,  in  which  the  nostrils  are  pia*ced.  The  tongue,  unlike  that  of 
the  generality  of  birds,  is  soft 
and  fleshy;  the  wings  and  tail 
are  goKrally  long,  the  latter  ee- 
peciaUj  beiBg  often  of  great 
lengtili;  the  tarsi  arc  short  and 
stout,  and  the  feet  especially 
adapted  for  gntsping. 

The   general   appearanco   of      ^^S^J^fl^^^^^^^BS^^x^ 
these  birds  is  well  knows.    They    ^^^^//f^^'%^  J^^^^^^^Ht  ^ 
are,  for  the' most  part,  inhabitants 
of  the  fbrasts  of  the   warmest 
regions  of  the  globe,  where  they 

live    upon   the   trees,    dimbing  

amongst  the  branches,  and  feed.  l^m.lnead  of  a  Cockatoo. 

ing  principally  upon  fruits ;  some 

species,  however,  arc  found  on  the  ground.    They  form  several  sub-families. 

Of  these,  one,  the  Strigopina,  includes  only  a  single  species,  the  Strigops  habroptilus, 
of  New  Zealand,  where  it  is  called  the  Kakapo  by  the  natives.  At  first  sight  this  bird 
appears  to  be  intermediate  between  the  Parrots  and  the  Owls,  and,  liko  the  latter,  it  is 
strictly  nocturnal  in  its  habits,  passing  the  day  in  holes  under  the  roots  of  trees,  and 
in  similar  places.  Its  wings  are  very  short,  and  its  powers  of  flight  very  limited  ;  it 
Ures  principally  on  the  ground,  and,  according  to  tho  statements  of  Mr.  Lyall  (Proc. 
Zool.  Soc),  forms  tracks  of  about  a  foot  wide,  which  so  closely  resemble  footpaths 
made  by  men,  that  when  first  scon,  they  gave  rise  to  an  expectation  that  natives  were 
in  tiie  neighbourhood.     Its  food,  according  to  the  same  authority,  consists  partly  of 
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roots,  the  beak  being  usually  covered  with  dirt  and  mud,  and  partly  of  the  leai 
tender  shoots  of  plants. 

The  Kakapo  breeds,  in  February,  laying  its  eggs  in  the  holes  which  it  ord 
frequents,  without  any  nest  except  the  rotten  wood  which  already  exists  there 


Fig.  192.^0roup  of  Australian  Parrots. 
1.  The  Great  Solphur-orested  Cockatoo  {Cocatua  galerita),—2.  The  Oaleated  Cockatoo 
cephalon  galeatum).—Z,  Barraband's  Parakeet    {PalCBomis   Barrahandi).—i.   Ground  Pi 
{Pezoponu/ormosua), 


eggs  are  usually  two  in  number,  yery  rarely  three.  The  cry  of  the  Kakapo  is  a  '. 
croak ;  and  the  natives  say  that,  during  the  winter,  great  numbers  of  these 
assemble  together  in  large  caves ;  and  that  on  their  collecting,  and  again  on  disp 
for  the  summer,  they  make  a  perfectly  deafening  noise. 

A  second  sub-family  is  that  of  the  Cockatoos  (Cacatuina),  in  which  the 
broad  and  even,  and  the  head  adorned  with  a  crest  which  is  capable  of  being  el< 
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and  dofKreescd  at  ploftaur^.  Those  ^m  birdi  (Fig,  192,  1,  2]  are  coiU^ed  to  thfj 
Bastem  ArcHpelago  oad  Australia;  but  in  the  latter  county  tiej  oocur  in  great 
abundance.  They  feed  priDolpallj  upon  fruita  and  aeedflf  and  often  comitkit  gmat 
dopredfttions,  nemctimea  deatroying  considerably  Jiioro  than  tboy  conaume.  They  niio 
cat  insects  and  lamx;,     Th^y  make  their  n^ta  in  holes  of  trees,  which  they  adapt  to 


Fig.  Ita.— Bunkaliin  CtJOkatoo  {C^iypim^h^nthui  BqhUbU], 


tliftir  purpo^  by  woi-kicg  at  fhem  witli  their  powerful  bills.  When  taken  young  they 
we  Yery  decile^  and  some  of  them  will  learn  to  speak  very  dktinctly ;  although,  as  a 
general  rule,  tlicir  accempjifl.hnLenta  in  thia  reipect  extend  no  fiirther  than  to  repeating 
their  own  name,  their  ordinary  Yoiee  being  nothing  but  an  abominable  scteam. 
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The  best  known  species  are  white  with  yellow  crests,  and  of  these  two  or  three  ' 
are  commonly  brought  to  this  country.  The  commonest  are  the  Great  and  Small  j 
Sulphur-crested  Cockatoos  {GacatfM  g^alerita  and  sulphurea) ;  the  former  (Fig.  192^  1)  i 
a  native  of  Australia,  and  the  latter  of  the  Moluccas.  Amongst  the  finest  birds  of  I 
this  group  arc  the  species  of  the  genus  Calyptorhynchus  (Fig.  193),  of  which  several  i 
species  occur  abundantly  in  Australia.  The  general  colours  of  these  large  birds  are  I 
black  or  brown,  variegated  with  red  or  orange  spots  j  and  those  colours  form  broad  ; 
bands  upon  the  quill-feathers  of  the  tail.  I 

The  natives  of  those  parts  of  Australia  which  abound  in  Cockatoos  take  a  singular  ; 
method  of  killing  these  birds,  of  which  an  interesting  account  is  given  by  CSapt.  Grey  j 
in  his  "  Travels  in  Australia."     He  says : — "  Periiaps  as  fine  a  sight  as  oaa  be  seen  in  i 
the  whole  circle  of  native  sports  is  the  killing  Cockatoos  with  the  kiley,  or  booMBrang. 
A  native  perceives  a  large  flight  of  Cockatoos  in  a  forest  which  encirolM  ft  bgoon; 
the  expanse  of  water  affords  an  open  clear  space  above  it,  uxieiioiimbared  wi&  traes,  • 
but  which  raise  their  gigantic  forms  all  around,  more  YigoixRU  in  thor  growdi  from 
the  damp  soil  in  which  they  flourish.     In  their  leafy  simimits  nt  a  countlesB  amber 
of  Cockatoos,  screaming  and  flying  from  tree  to  tree,  as  they  make  their  anangements  ; 
for  a  night's  sound  sleep.     The  native  throwa  aaide  hia  dotk,  so  that  he  may  not  haTC  | 
even  this  slight  covering  to  impede  his  motions,  draws  his  kiley  from  his  belt,  and,  \ 
with  a  noiseless,  elastic  step,  approaches  the  lagoon,  creeping  from  tree  to  tree  and  | 
from  bush  to  bush,  and  distorbing  the  birds  as  little  as  possible.    Their  sentinels,  , 
however,  take  the  alarm,  the  Cockatoos  fSuthest  from  the  water  fly  to  the  trees  near  i 
its  edge,  and  thus  they  keep  concentrating  their  force  as  the  native  advances ;  they  I 
arc  aware  that  danger  is  at  hand,  but  are  ignorant  of  its  nature.     At  length  the  '. 
pursuer  almost  reaches  the  edge  of  the  water,  and  the  scared  Cockatoos,  with  wild  i 
cries,  spring  into  the  air ;  at  the  same  instant  the  native  raises  his  right  hand  high  , 
over  his  shoulder,  and,  hounding  forward  with  his  utmost  speed,  to  give  impetus  to 
his  blow,  the  kiley  quits  his  hand  as  if  it  would  strike  the  water  ;  but  when  it  has  , 
almost  touched  the  unruffled  8ur£u>e  of  the  lake,  it  spins  upwards  with  inconceivable 
velocity,  and  with  the  strangest  contortions.    In  vain  the  terrified  Cockatoos  strive 
to  aroid  it ;  it  sweeps  wildly  and  uncertainly  through  the  air,— and  so  eccentricare  its 
motions,  that  it  requires  but  a  slight  stretch  of  the  imagination  to  fancy  it  endowed  : 
with  life, — and  with  fell  swoops  in  rapid  pursuit  of  the  devoted  birds,  some  of  whom  • 
are  almost  certain  to  be  brought  screaming  to  the  earth.    But  the  wily  savage  has 
not  yet  done  with  them.    He  avails  himself  of  the  extraordinary  attachment  which 
these  birda  have  for  one  another,  and  fastening  a  wounded  one  to  a  tree,  so  that  its 
cries  may  induce  its  companions  to  return,  he  watches  his  opportunity,  by  throwing 
his  kiley  or  spear,  to  add  another  bird  or  two  to  the  booty  he  has  already  obtained." 

In  ^  flub-iamily  of  the  true  Parrots  {PsittaeUai),  the  tail  is  also  short  and  'square; 
but  the  bead  is  destitute  of  a  crest,  and  the  lateral  margins  of  the  bill  are  toothed  or 
crenated.  The  birds  of  this  group  are  amongst  the  best  known  of  the  family  of 
Parrots,  as  to  it  belong  the  gray  and  green  species  so  commonly  brought  to  Europe 
as  pets.  Many  of  them  are  exceedingly  beautiful  birds,  and  they  are  the  most 
docUe  of  Parrots;  their  conversational  powers  are  also  great,  the  gray  Parrot 
{Piittactis  eryikacus)  especially,  learning  to  repeat  many  words,  and  even  phrases,  with 
great  facility.  This  power  of  pronouncing  words  distinctly,  which  the  Pairots 
possess  in  a  far  greater  degree  than  any  other  birds,  has  rendered  them  great  fayouiites 
in  all  ages,  and  numerous  stories  are  related  of  absurdly  apposite  speeches  made  by 
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these  birds.  Indeed,  it  would  yery  often  appear  that  the  birds  had  some  notion  of  the 
meaning  of  the  phrases  they  pick  up,  and  this  in  some  places  seems  to  have  giyen 
rise  to  a  popular  opinion  that  a  well-trained  parrot  is  capable  of  giving  an  account  of 
its  thoughts  and  observations.  Most  of  our  readers  wiU  probably  remember  a  story 
related  in  the  Arabian  Nights  of  a  jealous  husband  who  purchased  a  parrot  as  a  spy 
npon  the  actions  of  his  wife,  with  the  course  adopted  by  the  lady  to  get  rid  of  such 
an  unpleasant  inmate ;  and  although  this  may  be  rather  too  much  for  our  belief,  there 
can  be  no  doubt  that  these  birds,  by  blurting  out  expressions  which  they  have  heard, 
in  the  presence  of  those  for  whose  ears  they  were  never  intended,  may  have  given  rise 
to  ^elaireissementt  of  an  equally  disagreeable  nature. 

Some  of  the  more  genuine  anecdotes  of  the  speeches  of  those  birds  are,  however, 
sufficiently  ludicrous.  One  of  the  best  is  that  related  by  Gresner,  concerning  a  Gray 
Fairot  belonging  to  King  Henry  YIII.  This  bird,  which  was  kept  in  the  King's 
Palace  at  Westminster,  **by  the  river  Thames,  had  picked  up  many  words  from 
hearing  the  passengers  talk  as  they  happened  to  take  water.  One  day,  sporting  on  its 
perch,  the  poor  bird  fell  into  the  river ;  and  then  very  seasonably  remembering  the 
words  it  had  often  heard  some,  whether  in  danger  or  in  jest,  use,  cried  out  amain, 
^  a  boat!  a  boat !  twenty  pound  for  a  boat !'  A  waterman  who  happened  to  be  near, 
hearing  the  cry,  made  to  the  place  where  the  Parrot  was  floating,  and  knowing  to 
whom  it  belonged,  restored  it  to  its  royal  master,  in  the  full  expectation,  as  the  bird 
▼as  a  great  favourite,  of  receiving  the  promised  reward.  The  King,  however,  pre- 
ferred appealing  to  the  Parrot  himself  to  determine  the  sum,  which  being  consented 
to  by  the  waterman,  the  bird  immediately  cried  out,  ^  Give  the  knave  a  groat  V  "  Of 
a  somewhat  similar  nature,  but  perhaps  rather  more  probable,  is  the  old  story  of  the 
tiro  Parrots  belonging  to  a  serious  old  lady,  one  of  which  (a  recent  acquisition)  having 
bestowed  some  hearty  forecastle  curses  upon  his  mistress,  the  other,  whose  education 
had  been  better  attended  to,  immediately  followed  with  the  pious  response,  "  We 
beseech  thee  to  hear  us.  Good  Lord.'* 

The  FsittacinsB  are  found  abundantly  in  the  luxuriant  forests  of  the  tropics,  where 
they  dimb  about  upon  the  branches,  with  the  help  of  their  bill  and  feet,  and  feed 
principally  upon  fruits  and  seeds.  The  well-known  Gray  Parrot,  already  referred  to, 
which  was  probably  the  first  to  be  imported  into  Europe,  is  a  native  of  the  hottest  parts 
of  Africa.  It  is  said  to  live  as  long  as  an  hundred  years,  and  there  are  instances  on 
record  of  individuals  attaining  the  patriarchal  age  of  seventy.  The  commonest  of 
the  Green  Parrots  is  the  Amazonian  Parrot  {Psittacus  amazonicu8\  which  is  rather 
larger  tban  the  gray  species,  of  a  shining  green  colour,  with  a  blue  band  across  the 
forehead ;  the  cheeks,  throat,  and  part  of  the  wings,  yellow  or  red.  It  is,  as  its  name 
implies,  an  inhabitant  of  the  banks  of  the  great  South  American  river  Amazon ;  but 
it  is  also  found  in  various  parts  of  South  America,  aud  is  said  to  do  considerable 
damage  in  plantations. 

The  Lories  (Zorf«<»),  have  a  rather  large,  but  slender,  bill,  which  is  sometimes 
linuated  or  slightly  notched  at  the  margin  :  the  wings  are  rather  short,  and  the  tail  is 
short,  more  or  less  graduated,  and  either  pointed  or  rounded.  These  birds,  which, 
although  most  of  them  are  of  small  size,  are  amongst  the  most  brilliant  of  the  Parrots, 
are  inhabitants  of  the  Eastern  Archipelago,  New  Guinea,  Borneo,  and  the  South  Sea 
Islands.  Many  of  them  exhibit  a  peculiar  structure  of  the  tongue,  that  organ  being 
famished  with  a  tuft  of  bristles,  which  is  said  to  be  employed  by  the  bird  in  sucking 
the  sweet  juices  of  flowers,  upon  which,  and  berries,  the  Lories  subsist. 
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The  Bub-femily  Araina,  includes  tlie  gorgeous  Maccaws  of  South  America,  with 
some  other  species  inhabiting  the  western  continent.  In  these  birds  the  bill  is  of  great 
size  and  strength,  with  the  upper  mandible  much  arched  from  the  base,  almost  in  s 

semicircle,  and  forming  »  long  point  which 
hangs  down  in  front  of  the  lower  jaw ;  the 
lower  mandible  is  short  and  very  deep.  The 
cheeks  are  f^'equently  naked,  and  th»  tail 
yery  long  and  graduated. 

The  true  Maccaws,  forming  the  gernu 
Macroeercus  or  Ara,  are  pre-eminent  both  in 
size  and  magnificence  of  plumage,  eren 
amongst  the  beautiful  fkmily  of  YvttfM 
They  are  confined  to  the  hottest  regions  of 
America,  Brazil,  Gxiiana,  and  the  West  India 
Islands,  where  they  inhabit  the  borders  of 
the  forests,  keeping  almost  entirely  upon  the 
trees,  and  rarely  yisiting  the  ground.  ^Rieir 
food  is  entirely  of  a  yegetable  nature,  con- 
sisting of  fhdts  and  seeds,  and  the  hardest 
rind  is  insufficient  to  preserre  the  kernel 
from  the  attacks  of  their  tremendously  pow- 
erful bills.  They  are  distinguished  by  having 
the  cheeks  completely  denuded  of  feathers,  or 
furnished  only  with  a  few  lines  of  minute 
plumes.  The  name  Ara^  applied  to  the  genus 
by  Kuhl,  is  derived  from  one  of  the  Indian 
names  of  the  birds,  which  is  an  imitation  of 
their  ordinary  note.  They  lay  their  eggp  in 
the  hollows  of  trees ;  the  eggs  are  two  in 
number,  and  they  are  said  to  breed  twice  in 
the  year.    Both  sexes  take  part  in  the  duties  of  incubation. 

One  of  the  finest  species  is  the  Scarlet,  or  Red  and  Blue';^Macoaw  {^Macroeercus 
»Meao)y_  which  sometimes  measures  as  much  as  three  feet  from  the  bill  to  the  extremity 
of  the  tail.  The  greater  part  of  the  body  is  of  a  fine  bright  red  colour ;  the  rump, 
vent,,  and  tail-coverts  blue ;  the  quill  feathers  of  the  wings  are  of  a  fine  blue,  and  the 
wing-coverts  greenish-blue  and  yellow.  The  tail,  which  when  in  fine  condition, 
constitutes  about  two -thirds  of  the  total  length,  is  variegated  with  deep  blue  and 
crimson.  The  upper  mandible  is  whitish*  the  lower  one  blackish  or  dusky,  and  the 
skin  of  the  cheeks  is  white  and  wrinkled.  This  magnificent  bird  was  formerly 
common  in  the  West  Indian  Islands,  but  it  has  now  become  exceedingly  rare  in  those 
localities.  It  is,  however,  still  found  on  the  continent  of  America,  and  specimens  arc 
frequently  brought  to  Europe. 

The  Blue  and  Yellow  Maccaw  {Ufacrocercus  Ararauna)  is  another  beautiful  species, 
rather  smaller  than  the  preceding,  as  it  measures  only  about  two  feet  and  a-half  in 
lengtji.  The  whole  of  the  upper  part  of  this  bird  is  of  a  fine  blue  colour,  more  or  less 
tinted  with  green,  whilst  its  lower  surface — from  the  breast  downwards — ^is  of  a  K^t 
orange-yellow.  The  bill  is  black,  and  the  throat  is  marked  with  a  large  black  spot, 
which  runs  imder  the  greater  part  of  the  bare  white  skin  of  the  cheeks.     This  biid  is 
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exceedingly  abundant  in  the  forosti  of  tropical  Amorica,  and  groat  numben  of  them 
are  Imported  into  Earope,  Thoy  are  caeily  reconciled  to  captiyitj,  aad  haTe  eren 
been  known  to  breed  in  France. 

A  imall  spceies,  the  Qreen  Maeoaw  or  Maracana  {MueroareuB  seterm),  which  is 
about  the  oeb  of  a  Pigeon,  is  exceedingly  abundant  in  Brasil  and  Guiana,  where  it  is 
said  to  yisit  the  coflfeo  plantations  in  imaiense  flocks,  which  commit  terrible  deprcda^ 
tions  by  devouring  the  berries. 

Some  of  the  other  species  of  this  group  have  the  head  entirety  covered  with 
feathers,  except  a  small  eirole  round  the  eyes.  Theso  form  the  genus  Psittaeartt,  so 
caBed  firom  their  apparently  uniting  tho  true  Parrots  or  Ptitlaei,  with  the  Maccaws  or 
Anui,  They  are  smaller  than  the  Maccaws,  but  their  plumage  is  generally  exceedingly 
bentiftil,  «n^  they  learn  to  speak  with  greater  ease.  Le  Vaillant  states  that  he  saw  a 
spedaieH  of  the  F^Ukum-a  gmmmmU  or  Guiana  Parroquet,  which  could  say  the  Lord^s 
Pinyer  in  Dutch,  and  whilst  engaged  in  this  exercise  would  lie  upon  its  hstok  and  ft>ld 
iftifeet  togetixer  in  1^  attitude  of  prayer.  In  Gniana,  this  species  is  said  to  be  very 
dBsliuofeive  in  the  coflree  plantations. 

Nearly  allied  to  this  is  the  Gmwrw  carclinentii,  or  Carolina  Parroquet,  the  only 
ipseiefr^  this  group  that  oecurs  in  North  America.  It  is  found  in  the  United  States 
as  ftr  north  as  Lake  Michigan  (lat.  42°  N.),  but  on  the  east  coast  does  not  extend 
Iwyond  Maryland.  It  is  singular  that  a  bird  belonging  to  a  group  which  appears  to  be 
otherwise  so  exclusively  confined  to  the  hottest  regions  of  the  tropics,  should  be  fbund 
it  soeb  a  distance  from  the  natural  home  of  its  race ;  but  although  the  range  of  this 
Bpedes  extends  from  the  hot  countries  of  Mexico  to  the  very  temperate  region  above 
nwBtkmed,  it  does  not  appear  to  be  a  bird  of  passage,  and  indeed,  Wilson  says  that  ho 
b«  himself  seen  these  Purots  on  the  banks  of  the  Ohio  in  February,  flying  about  like 
pigeons  in  the  midst  of  a  snow-storm.  The  cause  to  which  Wilson  ascribes  the 
oceorrenee  of  the  Carolina  Parrot  at  a  higher  latitude  in  'the  centre  of  the  continent 
than  on  the  eoast  is  not  the  prevalence  of  a  milder  climate  in  those  parts,  so  much  as 
tin  existence  of  *'  certain  peculiar  features  of  country  to  which  these  birds  are  par- 
tieiilarly  and  strongly  attached ;  these  are  low,  rich,  alluvial  bottoms  along  the  holders 
of  ersdoB,  covered  with  a  gigantic  growth  of  sycamore  treos  or  button  wood — deep  and 
almosfe  impenetrable  swamps,  where  the  vast  and  towering  cypresses  lift  their  still  more 
msjeslie  heads— and  those  singular  salines,  or,  as  they  are  usually  called,  lielsty  so 
regularly  interspersed  over  that  country,  and  which  are  regularly  and  eagerly  visited 
by  Uu)  Parroquets."  Their  occurrence  also  appears  to  depend  even  stiU  more  upon  the 
proence  of  their  fiivourite  articles  of  food,  namely,  the  seeds  of  a  plant  called  the 
cockle-burr,  with  those  of  the  cypress  and  hackbcrry,  and  beech  nuts.  These  fruits 
aie  hy  no  means  common  in  Pennsylvania  and  the  States  further  to  the  north  along 
tlie  coast,  but  they  are  abundant  in  the  whole  of  tho  country  already  referred  to  as 
inhaMtod  by  the  Parrots. 

These  birds  are  exceedingly  sociable  in  their  habits,  always  flying  in  large  flocks^ 
and  roosting  in  companies  of  .thirty  or  forty  together  in  the  inside  of  a  hollow  tree. 
Tliey  are  greatly  attached  to  each  other,  nestling  close  together,  and  scratching^  one 
anoiher^s  heads  in  a  most  affectionate  manner.  They  manifest  this  attachment  in  an 
equally  striking  manner  when  any  of  their  companions  faU  into  misfortune.  In  illus- 
tration of  this  we  may  quote  the  following  passage  from  Wilson's  ^*  American  Omi- 
tliology."  "  At  Big  Bone  Lick,  thirty  miles  above  the  mouth  of  Kentucky  River,"  he 
says,  **  I  saw  them  in  great  numbers.    They  came  screaming  through  the  woods  in  the 
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morning,  about  an  hour  after  sunrise,  to  drink  the  salt  water,  of  which  they,  as  well  as  | 
the  Pigeons,  are  remarkably  fond.  When  they  alighted  on  the  ground,  it  appeared  at  i 
a  distance  as  if  covered  with  a  carpet  of  the  richest  green,  orange,  and  yellow ;  they  I 
afterwards  settled,  in  one  body,  on  a  neighbouring  tree,  which  stood  detached  from  any  ! 
other,  coyering  almost  eyery  twig  of  it,  and  the  sun,  shining  strongly  on  their  gaj  | 
and  glossy  plumage,  produced  a  yery  beautiful  and  splendid  appearance.  Hoe  : 
I  had  an  opportunity  of  obserying  some  yery  particular  traits  of  their  character; 
haying  shot  down  a  number,  some  of  which  were  only  wounded,  the  whole  flock  , 
swept  repeatedly  around  their  prostrate  companions,  and  again  settled  on  a  low  tree, 
within  twenty  yards  of  the  spot  where  I  stood.  At  each  successiye  discharge,  though  | 
showers  of  them  fell,  yet  the  affection  of  the  suryiyors  seemed  rather  to  increase ;  for  | 
after  a  few  circuits  around  the  place,  they  again  alighted  near  me,  looking  down  on  their  I 
slaughtered  companions  with  such  manifest  symptoms  of  sympathy  and  concern,  as  ; 
entirely  disarmed  me."  In  captiyity  the  Carolina  Parrot  is  docile  and  sociable,  and  , 
soon  becomes  yery  familiar.  Like  the  other  members  of  the  group,  it  deposits  its  eggs  i 
in  hollow  trees,  but  is  said  to  carry  its  sociable  habits  eyen  into  the  business  of  incuba-  ; 
tion,  seyeral  couples  usually  breeding  in  the  same  oayity. 

The  last  sub-family  is  that  of  the  Parakeets  or  Parroquets  (Pezoporina),  which  are  ; 
as  completely  confined  to  the  Eastern  Hemisphere,  as  the  Arainee  to  America.  Tfaey  ; 
resemble  the  smaller  species  of  the  preceding  group  in  their  general  form,  but  the  beak 
is  much  smaller,  and  the  upper  mandible  is  far  less  hooked.  The  tail  is  yery  long  and 
graduated.  These  beautiful  little  birds,  of  which  there  are  numerous  species,  occur 
principally  in  the  sunny  islands  of  the  Eastern  Archipelago ;  a  good  many  are  also 
found  in  Australia,  and  a  few  in  India.  The  last  mentioned  country  is  the  habitation 
of  one  of  the  most  loyely  of  the  species,  the  Rose-ringed  Parakeet  (Palaomis  torquatm) 
which  also  appears  to  occur  on  the  continent  of  Africa.  This  charming  little  bird  is 
about  fifteen  inches  in  total  length,  but  of  this  the  tail  takes  up  about  two-thirds.  Its 
general  colour  is  a  beautiful  grass  green,  but  round  the  neck  is  a  rose-coloured  band, 
from  which  the  name  of  the  species  is  deriyed.  It  appears  probable  from  the  soatteied 
notices  contained  in  the  works  of  the  poets  and  writers  of  antiquity,  that  this  bird  was  the 
first  species  of  Parrot  known  to  the  ancients,  and  Alexander  was  said  to  have  brought  a 
Parakeet,  which  must  be  either  this  or  a  closely  allied  species,  the  Alexandrine  Parakeet 
(P.  Alexandri\  to  Europe  on  his  return  from  India.  Both  these  species  are  exceedingly 
graceful  and  docile,  and  may  be  taught  to  speak  with  great  facility. 

These  species  of  Palwomia  are  tolerably  abundant  in  India,  associating  in  large 
flocks,  and  doing  considerable  damage  to  the  crops  of  fruit  and  grain.  Lieutenant 
Burgess,  in  a  recent  communication  to  the  Zoological  Society,  says,  that  as  the  grain 
crops  ripen,  they  frequent  the  trees  in  the  neighbourhood,  whence  they  make  descents 
on  the  fields,  retiring  again  to  the  trees  with  the  heads  of  the  grain  phmts,  which  they 
then  eat  at  their  leisure.  They  breed  in  holes  of  trees  and  buildings,  and  lay  three  or 
four  eggs. 

A  considerable  number  of  the  birds  of  this  sub-family  haye  the  tarsi  elongated,  to 
adapt  them  for  running  with  ease  upon  the  ground.  The  most  thorougly  terrestrial 
species  appears  to  be  the  Pezoporm  formasusy  or  Ground  Parakeet  (Fig.  192,  4),  of  Nev 
Holland,  a  beautiful  little  bird,  which  measures  about  a  foot  in  length,  including  the 
tail,  which  is  regularly  banded  with  green  and  black ;  the  general  plumage  is  also  yarie- 
gated  with  the  same  colours,  each  feather  having  a  blackish-brown  band.  This  bird 
Uyes  entirely  upon  the  ground ;  and  Mr.  Gould  states  that  he  never  saw  it  perching,  nor 
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▼as  be  eycr  able  to  drive  it  to  take  sbelter  in  a  tree.  Ho  gives  the  following  account  of 
its  babits : — "  It  nsuallj  frequents  eitber  sandj  Bterile  districts,  covered  witb  tufts  of 
rank  grass  and  berbage,  or  low  swampy  flats  abounding  witb  rusbes  and  tbe  otber 
kinds  of  vegetation  peculiar  to  sucb  situations.  It  is  generally  observed  eitber  singly 
or  in  pairs ;  but,  from  its  very  rccluso  babits  and  great  powers  of  running,  it  is  seldom 
or  ever  seen  until  it  is  flusbed,  and  tben  only  for  a  sbort  time,  as  it  soon  pitcbes  again, 
and  runs  off  to  a  place  of  seclusion,  often  under  tbe  covert  of  tbe  grass-tree 
{Xanthorrhaa)y  wbicb  abounds  in  tbe  district  it  frequents."  Its  eggs  are  laid  on  tbe 
ground. 

Tbe  beautifril  little  Grass  Parakeet.^,  also  inbabitants  of  Australia,  aro  to  a  con- 
siderable extent  terrestrial  in  tbeir  babits ;  but  less  so  tban  tbe  bird  just  referred. 
One  of  tbe  most  cbarming  of  tbese,  and  indeed  of  all  tbe  Parrots,  is  tbe  diminutive 
Warbling  Grass  Parakeet  {Melopsittaeus  undulatus),  wbicb  is  found  abundantly  over 
tbe  vast  central  plains  of  Australia,  but  is  scarcely  ever  seen  in  tbe  districts  between 
tbe  mountain  cbains  of  tbat  singular  country  and  tbo  coast.  Tbey  feed  in  large 
flocks  upon  tbo  seeds  of  tbe  grasses  wbicb  abound  in  tbe  plains,  but  rest  during 
the  beat  of  tbe  day  upon  tbe  brancbes  of  tbe  gum  trees  {Ettcali/ptC)y  in  tbe  boUows  of 
▼bich  tboy  also  lay  tbeir  eggs  and  bring  up  tbeir  young.  Upon  tbese  trees  tbey  also 
collect  in  crowds  before  starting  in  scarcb  of  water.  In  captivity  tbese  diminutive 
creatures  aro  amongst  tbe  most  pleasing  of  tbe  Parrots,  for  tbey  are  not  only  elegsmt 
in  tbeir  forms  and  lively  in  tbeir  movements,  but,  instead  of  tbe  borriblo  screecbing 
noise  wbicb  renders  so  many  of  tbeir  larger  and  more  brilliant  bretbren  exceedingly 
disagreeable  neigbbours,  tbey  bave  a  soft  warbling  note,  wbicb  is  very  pleasant. 
Several  ]otber  sx>ecies  of  Grass  Parakeets,  belonging  to  tbe  genus  Euphema^  are  also 
foimd  in  Australia,  and  tbey  aro  all  exceedingly  elegant  little  creatures. 

From  tbe  Parrots  we  pass  to  tbe  family  of  tbo  Rhamphastidce,  or  Toucans,  so 
remarkable  for  tbe  disproportionate  size  of  the  bill  (Fig.  109)  in  most  of  the  species ; 
and  witb  tbese  tbe  order  of  Scansorial  birds  concludes.  The  bill  in  the  Toucans  is 
always  of  large  size,  sometimes  almost  as  large  as  the  bird  itself;  hence  tbe  name  of 
tout-bee  is  frequently  applied  to  tbe  birds  of  this  family  by  the  French  colonists  in 
Gruiana.  Notwithstanding  this  enormous  size,  the  bill  is  very  light,  the  greater  part 
of  its  bulk  being  made  up  of  numerous  air-cells,  so  that  tho  bird  can  hop  about  witb 
greater  activity  tban  would  be  expected  from  the  cumbersome  appearance  of  this 
appendage.  The  lateral  margins  of  the  bill  arc  always  serrated,  and  the  tongue 
consists  of  a  long  slender  stalk,  furnished  on  each  side  with  a  series  of  filaments  or 
barbs. 

These  remarkable  birds  are  confined  to  the  hot  regions  of  South  America,  where 
they  are  very  abundant.  Tbey  live  in  considerable  flocks  in  tbe  forests,  and  sit  in 
company  on  tbe  trees,  making  an  abominably  harsh  noise.  They  are  omnivorous, 
feeding  not  only  upon  sweet  pulpy  fruits,  which  have  generally  been  considered  to 
constitute  tbeir  whole  nourishment,  but  also  upon  animal  matters  of  various  kinds, 
such  as  fisb,  eggs,  small  birds  and  Reptiles,  and  the  larvae  of  insects.  In  confinement, 
they  take  these  articles  of  food  without  hesitation,  and  Voigt  mentions  that  he  saw 
one  of  tbem  in  England,  which  appeared  to  feel  great  satisfaction  in  destroying  and 
devouring  a  Goldfinch.  They  are  said  usually  to  take  their  food  up  in  the  bill, 
and  throwing  it  into  the  air,  catch  i^again  with  open  mouth  and  swallow  it  directly, 
neither  the  bill  nor  the  tongue  being  adapted  for  the  purposes  of  deglutition  in  tho 
ordinary  way.     This,  however,  appears  to  be  somewhat  doubtful,  as  Edwards,  in  his 
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^^  Voyage  up  tlie  Amuoo,"  states  that  he  never  observed  this  actloD,  although  the 
Toucans,  on  taking  fruit  into  their  bills,  alwaja  throw  the  head  back,  and  thua  aUnr 
their  food  to  find  its  way  to  its  destinatLon. 

When  roosting,  the  Toucans  frequently  throw  their  tails  oyer  their  backs  in  a  Tsry 
singular  manner,  and,  when  sitting  quietly  at  rest,  their  enormous  bill  usually  lias  in 
a  horizontal  position,  giving  the  bird  a  lazy,  grave  aspect.  According  to  Lesson,  this 
habit  of  the  birds  has  induced  the  negroes  of  the  French  colonies  to  give  them  the 
name  of  omaux-prccJmirs,  or  preaching  birds.  They  nidiftnate,  like  the  Pazrots,  in 
holes  of  trees,  and  lay  two  roundish  white  eggs. 

The  family  exhibits  two  principal  forms — the  true  Toucans,  forming  the  genus 
Uhamphastos^  and  the  Aracaris,  which  have  been  divided  into  several  genera,  of  whicih, 
however,  the  genus  Pteroglot9U8  is  the  principal.  The  latter  are  distinguished  fron 
the  true  Toucans  by  the  much  smaller  size  of  the  bill,  which  in  some  instances  is 
scaroely  larger  in  proportion  to  the  bird  than  that  of  a  Eaven,  but  in  other  xespeots 
and  in  habits  there  appears  to  be  very  little  dijSerence  between  them.  The  Toucans 
are  almost  always  black,  with  patches  of  white,  or  of  bright  colours  upon  different 
parts  of  their  bodies,  especially  under  the  chin ;  the  Aracaris,  on  the  contrary,  are 
usually  green,  with  red  or  yellow  upon  the  breast.  The  bill  in  both  groups  is  gene- 
rally adorned  with  beautiful  colours,  but  these  often  disappear  completely  after  deatL 

Order  VII. — Passeres. 
General  CUsajracten.— The  Passerine  Birds,  corresponding  with  the  Inseatora  of 
many  authors,  constitute  the  most  numerous  and  varied  order  of  birds.  They  approach 
closely  to  the  Scansorial  birds,  which,  in  fact,  might  perhaps  with  propriety  be  miited 
with  them  to  form  a  single  order,  as  the  principal  distinction  consists  in  the  structure 
of  the  feet,  which  in  the  Passeres  possess  four  toes, — three  directed  forwards,  and  one 

backwards.      This  distinction  is,  how- 
i^.k  ever,  more  apparent  than  real,  as  several 

of  the  Passerine  birds  have  the  power 
of  turning  one  of  the  toes  backwards  at 
pleasure  ;  and  the  Cuckoos,  as  we  have 
already  stated,  can  turn  one  of  their 
hind  toes  forwards.  The  tarsi  and  toes 
are  always  scutellate,  and  the  hinder 
portion  and  sides  of  the  former  are  usu- 
ally covered  with  a  single  homy  plate, 
which  is  also  sometimes  the  case  with 
the  anterior  surface  of  this  part  of  the 
leg.  The  toes  have  no  basal  membrane, 
but  the  outer  toe  is  usually  united  to 
the  middle  one  at  its  base ;  and  some- 
Fig.  195.— Foot  of  the  Carrion  Grow  [Corvus  coronc.)  times,  as  in  the  King-fishers,  nearly  to 

the  extremity.  The  legs  and  feet  are 
generally  slight,  and  the  claws,  although  curved,  never  constitute  powerful  hooked 
talons,  as  in  the  predaceous  birds.  The  feet  are  especially  adapted  for  perching,  and 
when  on  the  ground  the  birds  rarely  walk,  but  generally  move  by  hopping  with  both 
feet  simultaneously.  # 

The  power  of  flight  is  possessed  in  great  perfection  by  most  of  these  birds ;  the 
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Fig,  IW.— Hjad  of  the  Sparrow  {Passer 
domesticus) . 


viBigs  are  lirge  and  powerful,  and  Um  crest  of  the  stomum  very  weQ  developed.  The 
priBMuy^juili  feathers  of  tho  wing  are  gene- 
rally tea  in  number ;  but  the  first  of  these  is 
firaquently  wanting,  or  yery  small.  The  tail 
is  usually  composed  of  twclyo  quill  feathers. 
The  bill  is  very  variable  in  form,  wam^ 

times  elongated  and  slender,  sometimes  stout 

and  oonical,  or  depressed  and  opening  with  a 

very  wide  gape.    The  upper  mandible  is  fre- 

^[aently  more  or  less  toothed  near  the  tip. 

From  these  peculiarities  in  the  form  of  the 

bill  the  priaary  classification  of  these  birds 

BUMt  generally  in  use  is  derived,  each  form 

beog  characteristic  of  a  group  or  sub-order. 

Hkm,  the  birds  with  a  stout  conical  bill,  in  which  the  upper  mandible  is  not  distitMtly 

toothed  form  the  sub- 
order OmiroiireSf  in 
which  the  bill  is  nanally 
employed  in  crushing 
hard  seeds;  those  with 
a  somewhat  similar  biU, 
but  toothed,  and  usually 
more  or  less  hooked  at 
tho  tip  (Fig.  197)>  are 
called  Dtntirestm,  and 
feed  principally  upon 
insects  and  fruits;  those 
which  have  the  bill 
elongated  and  awl- 
shaped  (Fig.  198)  feed 
upon  soft  larvffi  and  the 
juices    of   flowers,   and 

form  the"sub-order  Tenuirostres.     And  thoso  in  which  the  bill  is  more  or  less  depressed 

with  a  very  wide 

gape  (Fig.  199) 

are  called  Fim- 

rutret;  they  feed 

upon        insects, 

whioh  they  cap- 
ture on  the  wing. 
Theeesophagus 

ia  these  birds  is 

usually     dilated 

into    a    sort    of 

erop ;    the    sto- 
mach   forms     a 

powerful  muscu- 
lar giuard,  and  the  intestine  is  furnished  with  two  coeoa,  which  are  gioerally  very 


Fig.  197.— Head  of  the  Gray  Shrike  {Lanius  excuhitor). 


Fig.  198.— Head  of  the  Hoopoe  ( Upupa  cpops). 
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small.    Many  of  them  are  also  characterized  by  the  presence  of  a  complicated  muscular 

apparatus  at  the  lower  larynx,  which 
enables  these  birds  to  produce  their 
charmingly  modulated  notes;  and 
of  such  importance  does  this  cha- 
racter appear  to  some  authors,  that 
they  have  divided  the  Passerine 
birds  into  two  orders,  according  as 
they  were  furnished  with,  or  desti- 
tute of  this  apparatus.  It  is  to  he 
observed,  however,  that  many  of 
the  birds  in  which  these  muscles 
are  found  are  by  no  means  cele- 
brated for  the  sweetness  of  their 
Fig.l99.-.HeadofthoWhite.bemedSwift(CVpMZtMme/6a).  yoiccs;  for  instance,  the  Crows 
possess  the  singing  apparatus,  and  are  consequently  placed  amongst  the  singing  birds 
in  the  arrangements  above  referred  to. 

BiTisions. — The  classification  of  this  order  of  birds  presents  considerable  difficul- 
ties, and  is  still  involved  in  some  uncertainty.  Very  various  schemes  have  been  put 
forward  by  different  authors  for  the  arrangement  of  the  almost  interminable  series  of 
Passerine  birds ;  but  most  of  them  admit  the  four  principal  divisions  of  ConirostreSf 
Jhntirostres,  Tenuirostresy  and  Fissirostres,  to  which  I  have  already  referred.  Cuvier, 
to  whom  we  are  indebted  for  the  establishment  of  these  groups,  adopted  a  fifth 
division,  that  of  the  Syndactyliy  in  which  the  two  outer  toes  are  united  for  the  greater 
part  of  their  length ;  this  group,  however,  included  birds  of  very  different  descriptions, 
and  has  since  been  suppressed  by  many  authors.  It  must  be  confessed,  however,  that 
the  boundaries  of  these  great  divisions  are  not  so  well  marked  as  might  be  desired,  and 
the  true  position  of  many  of  the  subordinate  groups  is  still  a  matter  of  doubt.  In  the 
following  pages  we  have,  with  but  few  exceptions,  followed  the  classification  adopted 
by  Mr.  G.  R.  Gray  in  his  valuable  work  on  the  "  Genera  of  Birds,"  as  is  also  the  ca«e 
with  the  preceding  orders. 

SUB-0BD£R   I. — CONIROSTBES. 

General  CliaxactezB. — In  the  Conirostral  birds,  as  already  stated,  the  bill  is  of  a 
more  or  less  conical  form,  sometimes  short,  very  thick  at  the  base,  and  rapidly 
diminishing  to  the  tip — in  other  cases  it  is  more  elongated  and  tapering,  and  sometimes 
slightly  curved.  The  tip  of  the  upper  mandible  is  usually  entire,  but  occasionally 
there  is  a  slight  tooth  on  each  side,  near  the  extremity.  The  wings  are  generally 
longish  and  pointed,  the  tarsi  long,  and  the  toes  of  moderate  length,  the  outer  one 
being  frequently  united  at  its  base  to  the  middle  one. 

This  group  includes  the  essentially  granivorous  birds,  but  a  considerable  number 
of  the  species  referred  to  it  are  not  confined  to  a  grain  diet,  many  of  them  feed  upon 
fruits  and  insects,  and  larvae  also  form  a  portion  of  the  nourishment  of  most  of  the 
species.  Some,  such  as  the  Crows  and  their  allies,  appear  to  feed  upon  almost  any 
animal  or  vegetable  substances  that  come  in  their  way,  and  these  constitute  the 
greater  part  of  Temminck's  order  of  Omnivores,  which  includes  no  less  than  five  of  the 
families. 

IMTiaioiifl.— The  Oonirostres  form  eight  families,  of  which  the  first  seven,  with  the 
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exception  of  the  Musophoffida  and  ColiidcB,  form  the  order  Omnwores  of  M.  Temminck,  a 

group  which  has  not  been  adopted  by  any  subsequent  naturalists.    The  first  family,  that 

of  the  Bueerida,  or  HombiUs,  like  ike  Toucans  in  the  preceding  order,  is  distinguished 

by  the  great  size  of  the  bill  in  the  birds  of  which  it  is  composed,  and  this  organ  is 

usually  rendered  still  more  remarkable  by  a  singular  casque  or  helmet  which  surmounts 

its  base  (Fig.  200).     This  curious  appendage,  which  is  often  of  very  large  size,  and, 

from  its  external  appearance,  would  be  supposed  to  be  of  a  bony  texture,  is  composed, 

like  the  bill  of  the  Toucans,  entirely  of  air  cells,  and  is  often  so  fragile  that  when  a 

dried  specimen  is  handled  incautiously  it  is 

Tery  liable  to  be  crushed.     The  bill  itself  is 

eonsiderably  curved,  and  rather  acute  at  the 

apex ;  the  nostrils  are  situated  at  its  base ;  the 

wings  are  of  moderate  size,  the  tail  long  and 

broad,  the  tarsi  short  and  stout,  and  the  toes 

more  or  less   united   at  the  base,  the  outer 

toe  especially  being  attached  to  the  middle  one 

to  BXLch.  a  distance  that  Cuvier  included  these 

bhds  with  the  Kingfishers  and  some  others  in 

his  group  of  Syndaciyli. 

The  Hombills  are  generally  of  tolerably  large 
sixe,  some  of  them  being  of  the  stature  of  a 
small  Turkey.  Their  general  colour  is  usually 
a  greenish  metallio  black,  with  the  neighbour- 
hood of  the  vent,  the  tail-coverts,  and  the  tail 
white,  or  of  some  other  light  colour ;  the  tail 
generally  has  a  black  transverse  band  near 
Ae  extremity.  They  are  inhabitants  of  the 
liottest  parts  of  the  Old  World,  and  especially 

of  the    islands    of  the   Eastern   Archipelago  „.    ^^^     „     ..,./« 

-.-.  nrv-i-j  -i.      rr-i.  j  Fig.  200.— Hombill  (^mcwo*). 

md  Africa.     Their  food  consists  of  fnuts,  and,  ' 

according  to  some  naturalists,  also  of  carrion  and  small  animals,  the  latter  of  which 
they  are  said  to  squeeze  to  death  in  their  enormous  bills,  and  then  throwing  them  up 
in  ^e  air,  catch  them  and  swallow  them  whole.  Lesson  states  that  the  African  species 
live  on  carrion,  and  those  of  the  East  Indies  on  fruits,  and  especially  on  nutmegs, 
fiom  which,  he  says,  their  flesh  acquires  a  delicious  flavour.  They  are  found  in  the 
dense  forests  and  jungles,  where  they  sit  upon  the  highest  branches  of  the  trees,  often 
i&  large  troops ;  their  nesting  places  are  the  holes  of  trees,  which,  like  the  Parrots 
nd  Toucans,  they  enlarge  for  the  purpose  of  nidification  ;  the  female  lays  four  eggs. 
Their  flight  is  effected  by  a  very  rapid  motion  of  the  wings,  which  produces  a  con- 
>identble  noise ;  this  is  accompanied  by  a  continual  clattering  of  their  mandibles,  so 
^  the  passage  of  a  flight  of  Hombills  causes  a  sound  which  is  said  to  be  productive 
of  very  uncomfortable  sensations  when  its  origin  is  unknown,  as  it  bears  a  good  deal 
of  resemblance  to  one  of  those  sudden  violent  winds  which  often  rise  unexpectedly  in 
file  tropics. 

The  second  family  is  that  of  the  Musopha^id^y  or  Plantain -eaters,  a  group  of  birds 
▼hich  is  exclusively  confined  to  Africa.    They  have  the  bill  of  moderate  size,  broad  at 
the  base,  compressed,  with  the  ridge  much  curved,  and  the  tip  strongly  notched  ;'the    v 
tarsi  are  stout,  covered  in  front  with  broad  scales,  and  the  toea  ateloii^,  \K^  W5\.ct  ^T^a  \ 
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being  oapaUe  of  being  turned  backwards,  for  which  reason  many  authors  haye  placed 
them  amongst  the  Scansorial  birds. 

The  best  known  species  are  the  Tonracos  (Corythau;),  distinguished  by  haying  tiie 
bill  of  ordinary  form,  and  the  head  ornamented  with  an  erectile  crest  These  birds 
are  generally  of  a  green  colour,  with  the  quill  feathers  of  the  wings  and  tail  yiolet  or 
rod.  They  are  degant  birds^  about  the  sixe  of  a  pigeon,  and  are  said  to  be  80  £earlees 
that  they  will  accompany  a  man,  flying  from  branch  to  branch,  and  uttering  ciies 
which  are  supposed  to  indicate  pleasure.  They  feed  principally  upon  fruits,  but 
appear  also  to  pick  up  insects. 

The  Toumos  are  found  in  most  parts  of  Africa,  where  they  inhabit  thickly-wooded 
places,  and  UKSBemte  in  holes  of  trees  They  are  monogamous,  and  both  sexes  assist 
in  incubatioB. 

The  Plaatea-eaters  {Musophaga)  are  larger  birds  than  the  Touracos,  and  appear  to 
be  confined  to  the  tropical  regions  of  AMca.  They  receive  their  name  from  their 
great  predileetion  which  they  exhibit  for  the  fruits  of  the  banana  and  plantain.  They 
are  diatiaguialied  by  the  singular  conformation  of  the  bill,  the  base  of  which  forms  a 
broad  plate  co^vriag  the  forehead.     Their  colours  are  exceedingly  beautifoL 

The  third  Iknuly,  that  of  the  OpisthocomitUB^  closely  resembles  the  preoeding  in 
most  of  its  dianwters,  and  is,  in  fact,  placed  by  Mr.  G.  R.  Gray  as  a  sub-family  of 
that  group ;  it  diffen,  hoiwever,  in  the  incapability  of  the  outer  toe  to  be  turned  back- 
wards. It  indudes  only  a  single  species,  the  Hoatzin  {Opigthocomus  cristutu»)^  a 
native  of  Brazil  and  Guiana^  where  it  lives  in  large  flocks  on  the  banks  of  rivers  and 
creeks,  and  feeds  alaost  entirely  on  the  leaves  of  a  particular  tree,  the  Amm  urd^- 
reutm  of  Linnaua.  It  nidiflcatcs  in  the  lower  parts  of  trees ;  its  nest  is  composed  «f 
twigs,  aad  Imed  with  s<A  materials,  and  the  female  lays  three  or  four  eggs  of  a  dir^ 
white  colour,  with  scattered  red  spots.  Both  the  bird  and  its  flesh  are  tainted  with  a 
peculiar  odour,  which  preyeats  its  being  used  as  food. 

The  position  of  this  singular  bird  has  always  been  a  matter  of  doubt  with  orni- 
thologists. Linnseus  described  it  as  a  Pheasant,  and  several  other  authors  have  placed 
it  amongst  the  Gallinaceous  birds ;  but  it  is  now  generally  regarded  as  a  true  Passeriae 
bird.  It  is  nearly  as  large  as  a  Peacock,  which  it  also  resembles  in  its  walk.  The 
bill  is  thick,  short,  convex,  and  bent  down  at  the  tip ;  the  base  is  furnished  with 
diverging  bristles,  and  the  nostrils  are  placed  in  the  middle  of  the  bill.  The  head  is 
adorned  with  a  tuft  of  long,  naiTOw  feathers. 

Another  small  family,  placed  in  the  neighbourhood  of  the  Musophagidss  by  Mr. 
G.  £.  Gray,  although  its  type  has  generally  been  regarded  as  a  member  of  the  family 
FringUliday  is  that  of  the  Coliida,  or  Colics,  a  group  of  small  birds,  in  which  the  hill  is 
short  and  stout,  elevated  at  the  base,  with  the  nostrils  placed  in  the  middle  of  a  large 
membranous  groove.  The  wings  are  short,  the  tail  elongated,  and  the  true  hinder 
toe  is  directed  forwards.  The  Colies  are  found  in  Africa  and  India.  Their  plumage 
is  soft  and  silky,  and  usually  of  a  gray  colour,  whence,  according  to  Levaillant,  they 
are  called  mouse-birds  at  the  Cape  of  Good  Hope.  They  live  in  troops,  feeding  on 
fruits  and  the  buds  of  trees,  and  climbing  about  the  branches  with  great  agility,  using 
their  bills  in  the  same  way  as  the  Parrots.  They  make  a  large,  rounded  nest,  and  lay 
five  or  six  eggs.  Levaillant  states  that  when  sleeping  they  suspend  themselves  with 
the  head  downwards,  and  that  in  cold  weather  they  are  often  found  in  the  morning  so 
oompletely  benumbed,  that  they  may  be  taken,  one  after  the  other,  by  hand.  Theor 
£egb  is  aaid  to  be  delicate. 
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h  iuaHy  of  tlie  Ccniroitnl  biz«U  ii  th&t  of  tb«  Oorwda  or  €row«.  In 
tlia  bill  ii  loxig,  strong,  and  conprcMed,  with  ihe  lidge  of  tiie  npper 
lOiQ  or  leas  curved,  and  the  tip  more  or  ku  notched ;  the  nostriU  are  placed 
and  oonoealed  by  the  basal  phuneg ;  the  iringa  are  usually  long,  and  the 
MS  of  moderate  laDgth,— the  farmer  being  ooyered  in  front  with  broad 

bds  maj  be  regarded  as  the  typical  examples  of  TemmincVs  order  Otnmworet, 
I  not  only  upon  grain  and  fruits,  but  also  upon  animal  substanoes,  and  eyen 
A.  They  walk  and  run  with  greater  faeility  than  any  others  of  the 
Olds,  but  are  also  perfectly  at  home  in  the  trees,  and  generally  fly  well, 
nn  a  large  nest  of  sticks,  lined  with  soft  materials,  and  their  eggs,  which 
iiree  to  seven  in  number,  exhibit  daric  ^ots  upon  a  pale  bluish,  greenish, 
round.  Mr.  G.  E.  Gray  divides  these  birds  into  six  sub-families,  three  of 
m  representatives  in  the  British  Fauna. 

tperinm  or  Piping  Crows,  a  group  of  rather  large  birds  which  inhabit  New 
'ew  Guinea,  and  the  adjacent  islands,  are  distinguished  from  the  o^er 
the  form  of  the  nostrils,  each  of  which  consirts  of  a  long  narrow  alit  in  the 
f  the  bill,  and  is  usually  completely  exposed.    The  bill  itself  is  long  and 

broad  at  the  base,  where  the  ridge  projects  upon  the  forehead,  and  the  tip 
less  notched.  Unlike  the  ordinary  members  of  their  family,  these  birds 
liar  musical  note.    One  species,  the  Ojftnnorhiiui  tibiem  or  Jlute-pUytr,  is 

Kew  South  Wales,  where  it  is  said  to  be  very  noiiy  and  to  live  upon 
tances,  including  small  birds. 
.  group  is  the  sub-family  of  the  GarmUna  or  Jays,  which  have  also  a 

near  the  tip  of  the  upper  mandible,  but  the  nostrils  are  concealed  under 
>lumes ;  their  wings  are  of  moderate  size  and  rounded,  and  their  tarsi  and 
y  scutellated. 

imon  European  Jay  {GarrruUu  glandariutf  Fig.  201),  is  on  exceedingly 
)ird,   about    the    size  of   a 

light  reddish-brown  colour, 
rimary  wing-coverts  bright 
itly  banded  with  black.  The 
the  furc  part  of  the  head  arc 
otted  with  black,  and  elon- 
i  to  form  a  crest,  which  the 
■ect  at  pleasure;  the  quill- 

the  wings  and  tail,  and  a 
each  side  of  the   chin  are 

,      ,  .     -n     1      ,     Flp.  801.— neadof  the  Jay  (O'arrK/iWfteiklflriw). 

IS  a  common  bird  m  England 

them  parts  of  Scotland ;  it  inhabits  thick  woods,  and  is  shy  in  its  habits. 

I  groat  extent  upon  vegetable  matters,  such  as  acorns  and  beeoh-mast,  and 
often  visits  gardens,  tempted  by  the  cultivated  fruits.  It  also  feeds  on 
worms.    Its  nest  is  formed  in  tall  bushes,  or  in  the  lower  branches  of 

slways  well  concealed  amongst  the  leaves.    It  is  cup-shaped,  farmed  of 

3,  and  lined  with  finer  materials,  such  as  small  roots  and  grass ;  the  eggs 

Hx  in  number. 

ursl  note  of  the  Jay  is  a  harsh  grating  sound ;  but  its  powers  of  imitation 
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are  exceedingly  great,  and  even  in  a  state  of  nature  it  has  been  known  to  mimic  the 
voices  of  other  animals  so  exactly  that  it  was  difficult  to  believe  that  the  animals 
personated  were  really  absent.  Montagu  says,  that  in  the  spring  the  Jay  will  some- 
times utter  a  sort  of  song,  which  he  describes  as  soft  and  pleasing,  but  into  which  it 
introduces  at  intervals  the  bleating  of  a  lamb,  the  mewing  of  a  cat,  the  note  of  a  kite 
or  buzzard,  the  hooting  of  an  owl,  and  even  the  neighing  of  a  horse  and  similar 
sounds.  In  confinement,  of  course,  a  wider  field  is-  opened  for  the  bird's  talents  for 
mimicry  ;  and  it  usually  takes  advantage  of  its  position  to  pick  up  and  repeat  every 
sound  with  which  it  is  familiar.  Thus,  Bewick  mentions  a  Jay  that  imitated  "  the 
sound  of  a  saw  so  exactly  that,  though  it  was  on  a  Sunday,  we  could  hardly  be  per- 
suaded that  there  was  not  a  carpenter  at  work  in  the  house." 

Mr.  Yarrell  also  refers  to  one  of  these  birds,  in  the  possession  of  a  surgeon  in 
Bei-kshire,  which,  before  it  was  twelve  months  old,  imitated  the  ordinary  household 
sounds  with  astonishing  accuracy.  He  would  give  what  might  bo  called  a  poultry- 
yard  entertainment,  imitating  the  calling  of  the  fowls  to  feed,  and  all  the  noises  of  the 
fowls  themselves  in  perfection ;  but  the  crowing  of  the  Cock  was  not  managed  so  well 
The  barking  and  noises  of  the  house-dog  were  imitated  in  a  style  that  could  not  he 
distinguished  from  the  original. 

The  Jay  is  found  all  over  the  temperate  parts  of  Europe,  and  several  other  species 
of  its  genus  are  inhabitants  of  different  parts  of  the  Eastern  Hemisphere.  In  North 
America,  its  place  is  taken  by  an  exceedingly  elegant  bird,  the  Blue  Jay  {O^anurw 
crisiatus),  which  appears  to  resemble  the  European  species  very  closely  in  its  habits. 
It  is  a  lively  bird,  and  appears  to  delight  in  mischief  and  fun ;  it  will  imitate  the  notes 
of  almost  evety  other  bird,  and  finds  an  especial  pleasure  in  teasing  the  American 
Sparrow-hawk,  or  in  leading  the  small  birds  of  the  neighbourhood  to  expel  some 
unlucky  owl  from  their  domains.  Like  his  European  relative,  however,  the  Blue  Jay 
is  addicted  to  robbing  the  nests  of  other  birds  and  sucking  their  eggs ;  and  Wilson 
mentions  having  seen  one  for  more  than  five  minutes  in  active  pursuit  of  a  small  bird, 
which,  however,  ultimately  escaped.  A  nearly  allied  species,  but  far  inferior  in 
beauty,  is  found  in  Canada ;  it  is  the  Perisoreus  Canadensis. 

The  Tree  Crows  {CaUaatina)^  form  a  third  sub-family.  In  these,  the  upper  man- 
dible is  not  toothed  at  the  tip ,  the  bill  is  short,  with  the  ridge  much  elevated  at  tiie 
base,  and  considerably  curved ;  the  wings  are  short  and  rounded,  the  tail  long,  the 
tarsi  covered  with  transverse  scales,  and  the  two  lateral  toes  are  unequal.  These  birds 
are  peculiar  to  the  Eastern  Hemisphere,  of  which  they  generally  inhabit  the  warmer 
regions.  The  typical  species,  CdlUeas  einerea,  sometimes  called  the  New  Zealand 
Crow,  is,  as  its  name  implies,  an  inhabitant  of  our  antipodes.  In  its  habits  it  resoa- 
bles  the  ordinary  Crows,  feeding  on  fruits,  insects,  and  occasionally  on  small  birds; 
its  general  colour  is  a  greenish-black,  and  on  each  side  of  the  head  there  is  a  small 
wattle  of  a  bright  blue  tint. 

From  these  we  pass  to  the  sub-family  of  the  True  Crows  {Corvinat),  to  which  the 
greater  part  of  the  British  species  of  Corvidae  belong.  These  birds,  like  the  preceding, 
are  destitute  of  the  teeth  at  the  tip  of  the  upper  mandible,  the  ridge  of  which  is  mow 
or  less  curved ;  the  wings  are  long  and  very  slightly  rounded,  the  tail  variable  in 
form,  the  tarsi  long  and  covered  with  transverse  scales,  and  the  two  lateral  toes  are 
equal. 

The  birds  of  this  sub-family  are  undoubtedly  the  most  intelligent  of  the  feathered 
races.    In  a  state  of  nature,  they  are  exceedingly  wary,  and  appear  not  only  to  have 
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an  instinotiTe  perception  of  the  approach  of  peril,  but  also  to  know  the  extent  of  the 
danger  to  which  they  are  likely  to  be  exposed.    Thus,  some  of  thorn  will  allow  an 
unarmed  man  to  come  yery  near  them  without  appearing  at  all  alarmed  at  his  approach ; 
but  it  requires  the  greatest  caution  to  get  within  gunshot  of  them,  when  the  intruder 
is  fomished  with  fire-arms.    When  taken  young  they  are  yery  docile,  and  may  be 
taught  to  repeat  a  few  words,  although  their  elocutionary  powers  are  far  inferior  to 
those  of  the  Parrots.    Their  cunning  and  apparent  drollery  of  disposition,  however, 
often  render  them  very  amusing  pets,  although  it  must  be  confessed  that,  like 
Autolycus,  they  haye  a  knack  of  picking  up  "  unconsidered  trifles,"  which  may  occa- 
sionally lead  to  disagreeable  results.     In  the  abstraction  and  concealment  of  the 
articles  which  they  appropriate  in  this  manner, — usually  trinkets  and  other  metallic 
and  glittering  prizes, — which  can  be  of  no  possible  use  to  the  bird,  they  exhibit  the 
most  extraordinary  slyness,  and  it  is  generally  with  considerable  difficulty  that  the 
concealed  treasury  of  one  of  these  corvine  pets  can  be  discovered.    For  want  of  other 
things  to  hide  they  will  often  stow  away  portions  of  their  meat,  but  this  is  sometimes 
done  with  a  view  to  preserve  it  for  a  future  occasion.    Mr.  Macgillivray  mentions  an 
instance  of  the  accurate  memory  of  a  Carrion  Crow  (Oorvua  eorone)  with  regard  to  the 
place  in  which  he  had  stored  some  food.    One  Monday  morning,  after  a  full  meal,  he 
picked  up  a  dead  mole,  and  buried  it  in  his  owner's  garden,  covering  it  over  so  neatly 
with  the  earth,  that  although  he  had  been  watched  during  the  operation  of  inhumation, 
the  precise  spot  could  not  be  discovered.    He  was  prevented  from  going  into  the 
garden  during  the  whole  of  the  following  week ;  but  on  Saturday  evening,  the  door 
bong  left  open,  he  got  in,  went  directly  to  the  spot  where  he  had  buried  the  mole,  and 
brought  it  out  immediately. 

An  interesting  instance  of  the  intelligence  and  kincUmeas  of  a  Kaven  is  related  by 
the  late  Bishop  of  Norwich,  in  his  ''  History  of  Birds,"  as  having  occurred  at  the 
Bed  Lion  Inn,  at  Hungerford.  The  story,  as  told  by  a  gentleman  who  lodged  there, 
was  as  follows : — "  Coming  into  the  inn-yard,"  said  he,  "  my  chaise  ran  over  and 
bruised  the  leg  of  a  favourite  Newfoundland  dog,  and  while  we  were  examining  the 
injury,  Balph,  the  Kaven,  looked  on  also,  and  was  evidently  making  his  remarks  on 
what  was  doing ;  for  the  minute  my  dog  was  tied  up  under  the  manger,  with  my 
hone,  Balph  not  only  visited  him,  but  brought  him  bones,  and  attended  him  with 
particular  marks  of  kindness.  I  observed  it  to  the  ostler,  who  told  me  that  the  bird 
W  been  brought  up  with  a  dog,  and  that  the  affection  between  them  was  mutual,  and 
aU  the  neighbourhood  had  been  witnesses  of  the  many  acts  of  kindness  performed  by 
the  one  to  the  other.  Balph's  Mend,  the  dog,  in  course  of  time,  had  the  misfcrtune 
to  brei^  his  leg,  and  during  the  period  of  his  confinement  the  Baven  waited  on  him 
constantly,  carried  him  his  provisions,  and  scarcely  ever  left  him  alone."  This  bird 
was  said  to  be  always  very  kind  to  dogs,  especially  when  maimed  or  woimded  in 
any  way. 

Lieutenant  Burgess  gives  an  anecdote  illustrative  of  the  sagacity  of  the  common 
Indian  Crow  {Conms  splmdens)  exercised  in  a  very  different  direction  from  that  of  the 
Baven  above  referred  to.  He  says — *^  Some  crows  had  been  sitting  near  a  young  dog, 
watching  him  whilst  engaged  with  a  bone.  Having  apparently  concerted  the  plan,  one 
of  them  alighted,  stepped  up,  and  took  a  peck  at  the  dog's  tail ;  l^e  dog,  irritated,  made  a 
snap  at  the  bully ;  on  which  a  comrade,  who  appears  to  have  been  ready,  made  a  dash  and 
went  off  with  Hie  prize."  The  tails  of  dogs  appear  to  be  always  favourite  points  of 
attack  with  domesticated  crows  of  all  kinds,  and  they  will  sometimes  lie  in  conceal- 
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ment  waiting  for  a  dog  to  pass  them,  when  they  rush  oat  and  pinch  his  taiL    This, 
however,  appears  to  be  done  purely  for  annuement. 

These  birds  »re  exceedingly  yoraeious,  and  no  limd  of  eatable  matter  appeam  to 
come  amiss  to  them.  Many  of  the  species  feed  to  a  great  extent  npon  the  carcases  of 
animals  which  may  have  died  from  disease  or  accident,  and  in  some  instances  they  are 
said  to  hasten  the  death  even  of  snch  a  large  animal  as  a  sheep  when  they  And  it  in 
an  exhausted  condition.  The  Raven  {Corvus  eorax)  and  the  Carrion  Crow  are  also 
charged  with  destroying  yornig  lambs ;  and  it  is  well  known  that  both  these  species 
not  only  make  great  havoc  amongst  the  eggs  and  young  of  other  birds,  but  will 
also  capture  full-fledged  birds,  and  occasionally  half-grown  hares  and  rabbits. 
Cairion  of  all  kinds,  however,  constitutes  the  staple  food  of  the  three  larger  species  of 
Crows  found  in  Britain,  the  Raven,  the  Carrion  Crow,  and  the  Hooded  Grow  {Corvm 
comix),  and  in  the  search  for  this  they  exhibit  the  greatest  activity,  end  often  arrive 
in  great  numbers  at  a  spot  where  there  is  an  abundant  supply  of  food.  It  has  been 
supposed  that  the  birds  are  guided  to  their  repast  by  the  sense  of  smeH,  but  tins 
appears  very  doubtful,  and  it  is  more  probably  to  the  eye  that  they  are  indebted  Ibr 
an  early  intimation  of  the  prospect  of  a  foast ;  Mr.  Macgillivray  supx>oses  that  the 
individuals  which  arrive  from  a  distance  may  have  been  led  to  undertake  their 
journey  by  seeing  others  in  motion  in  the  same  direction.  However  this  may  be,  it 
is  certain  that  when  a  large  supply  of  food  is  to  be  had  in  a  particular  spot,  "Ae 
Ravens  which  come  to  partake  of  it  must  have  assembled  from  a  distance  of 
many  miles. 

When  on  the  ground  the  Crows  usually  walk  along  in  a  very  sedate  manner,  whiiet 
has  suggested  to  the  lively  fancy  of  Mr.  Charles  Dickens,  a  resemblance  beiwewi  t 
Haven  and  an  old  gentleman  with  his  hands  under  his  coat  tads ;  but  occasionally,  and 
especially  when  disturbed,  or  engaged  in  carrying  off  a  fragment  of  food  or  some 
other  article,  they  hop  in  a  most  ludicrous  manner,  making  use  of  the  wings  at  the 
same  time.  Their  flight  is  steady  and  tolerably  rapid,  and  they  often  sail  in  tie 
air  with  extended  wings.  Their  voice  is  generally  harsh  and  disagreeable,  and  is 
either  a  sort  of  hoarse  crook,  or  a  sound  bearing  more  or  less  resemblance  to  the  word 
caw. 

The  three  species  above  mentioned,  which  are  the  largest  and  the  most  decidedly 
caniivorous  in  their  habits,  generally  lead  a  solitary  existence,  and  are  rarely  seen  in. 
any  numbers  together,  unless  attracted  by  an  extraordinary  supply  of  food.    The  two 

other   British  species  of 

Chrvu9,  namely  the  Rook 

{Corvus  frugileguty    Fig. 

202),  and    the  JTadcdaw 

((7.  monedula,  Fig.  208), 

are  gregarious    in    their 

habits,   and  the  food  of 

these  consists  rather  of 

worms,  insects,  and  larvfls, 

Figr.  202.— Head  of  the  Rook  {Qtrvusfrvgile^w).  than  of  carrion. 

The  Corvinae  breed  early  in  the  spring.    Their  nests  are  composed  of  twigs  and 

similar  materials,  lined  with  wool  and  feathers ;  they  are  usually  of  considerable  mxe 

and  placed  at  a  good  height  from  the  ground,  either  in  trees,  rocks  or  buildings.     The 

Bavon  and  the  Carrion  Crow  bmld  either  in  trees  or  on  rocks,  according  to  the  district 
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rocks,  and 
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ej  reside.  The  Hooded  Crow  is  said  alwaya  to  Wild 
!n*eeding  seaaon,  as  at  other 
le  birds  are  solitarj  in  their 
be  two  gregarious  British 
he  genus  Oorvusy  also  build 
and  bring  up  their  young  in 
Imity,— the  Rook  selecting 
is  purpose,  and  the  Jackdaw 
quentiDg  ckvitted  buildings, 
ireh  towers,  about  which  it  is 
seen,  oTcn  in  the  heart  of 


Ae  five  species  of  true  Corvi 

Ted  to,  we  have  in  Britain 

lembers  of  the  group.     One    ^*  208.— Head  of  the  Jackdaw  {OorvtuJfoneduIa), 

he  Magpie  (Pica  eaudata,  Fig.  204),  the  handsomest  of  our  native  Crows, 

?d  by  its  lung  tsiil  and  its  plumage  eleganUy  varied  with  black  and  white. 

lUy  distributed  in  all  the  wooded  distritts  of  Britain,  and  is  found  abun- 
dantly Id  all  parts  of  Europe ;  it  also  occurs 
in  North  Amcnca.  £l  Mftftbila  all  the  cun- 
ninir  and  srijj-ndty  iil"  1^  groupi  «ad  in  thia 
eoantry,  irhm%  it  ip peats  to  labour  under 
a  sort  ofjroeciiptiini^  i^  mi  csceodia^if  &!iy 
and  wary  bird ;  but  in  njo^t  eimtinaailul 
countries,  from  its  being  trenled  irtthnitti 
Goniiderationj  it  acqo&aft  grE?tit  JkmiEBxity, 
and  in  mme  places  feeds  in  the  immediate 
Ticinity  of  the  houses  without  the  least 
fear.     Its  food  rct^embles  that  of  the  other 

read  of  the  Magpie  [Pica  caudnta),    Q^^^^^  ^^^  ^ji^f^ar^  to  consiit  less  of  carrion 

of  some  of  the  other  species.    It  frequently  destroys  young  birds,  and 

3  neighbours'  nests. 

3t  of  the  Magpie  is  more  artificially  constructed  than  that  of  the  other 

Corvina).  It  is  usually 
I  in  high  trees ;  but  some- 
lick  hedges.     It  is  large 

oval  form,  composed  ex- 
)f  sharp  thorny  twigs, 
n  a  complete  dome  over 
iving  a  small  opening  at 
or  the  ingress  and  egress 
.  The  inside  is  plastered 
er  of  mud,  and  the  bottom 
I  grass  and  fibrous  roots 
loft  rcceptaek  for  theeggg 
.     The  Magpie  breeds  in         ^«'  ^^'^^'^^^yit^^f'^  {Nudfraga 

ly  other  indigenous  species  of  this  sub-family  is  the  Nutcracker  (Nueifrcqa 
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earyoeatactea,  (Fig.  205),  a  bird  about  the  size  of  the  common  Jay,  with  brown 
plumage  covered  with  oblong,  white  spots.  This  bird,  although  not  uncommon  in 
some  parts  of  Europe,  is  rare  in  this  country,  to  which  it  appears  to  be  only  an  occa- 
sional visitor.  On  the  continent  it  is  said  to  inhabit  mountainous  districts  clothed 
with  firs,  the  seeds  of  which,  with  beech-mast,  nuts,  and  insects  constitute  its  general 
food.  It  is  said  to  crack  nuts  by  fixing  them  in  a  fissure  of  the  bark  of  trees  and  then 
hammering  at  them  with  its  bill ;  and  from  this  supposed  habit  the  name  of  the  bird  is 
derived ;  but  a  living  specimen  in  the  Menagerie  of  the  Zoological  Society  was  found  to  be 
incapable  of  cracking  nuts,  although  he  was  very  fond  of  the  kernels  when  extracted  for 
him.  In  some  respects  this  bird  appears  to  connect  the  Crows  with  the  Starlings,  but 
some  of  its  habits  would  seem  to  point  to  an  affinity  with  the  Woodpeckers.  Thus  the 
continental  naturalists  say  that  it  runs  upon  the  bark  of  trees  like  a  Woodpecker,  and 
it  nidificates  in  holes  of  trees,  which  it  enlarges  with  its  bill  in  the  same  manner  as  the 
Scansorial  birds  in  gdneral.  The  Nutcracker  is  found  not  only  in  Europe,  but  in  the 
extensive  pine  forests  of  the  north  of  Asia,  as  far  as  Kamtschatka. 

Many  of  the  exotic  species  of  this  group  are  adorned  with  fine  colours ;  but  in  their 
general  habits  they  resemble  the  birds  already  described.  Some  of  them,  such  as  the 
Picathartes  gymnoccphaluSy  have  the  head  bare  of  feathei-s,  a  character  which  has 

caused  them  to  be  compared 
with  the  Vultures. 

The  last  sub-family  of 
Crows  is  that  of  the  IByrr- 
JioeortkimB  or  Choughs,  whicli 
differ  from  the  true  Crows 
in  having  the  biU  slighily 
notched  at  1^  tip,  and  tbe 
wings  long  and  pointed.  The 
bill  is  long,'  slender,  and 
curved ;  the  tail  is  long ;  the 
tarsi  short,  rather  stout,  and 
either  scaled  or  nearly  co- 
vered with  a  single  long  plate  (Fig.  207),  and  the  lateral  toes  are  equal. 

These  birds,  in  their  general  habits,  closely  resemble  the  Crows,  and  especially  the 
common  Jackdaws.  Like  these,  they  are 
gregarious,  and  build  their  nests  ii^  rocks 
and  the  crevices  of  towers,  steeples,  &c. 
They  feed  principally  upon  insects,  worms, 
fruits,  and  seeds. 

Two  species  only  occur  in  Europe,  and 
of  these  one  is  found  in  Britain.  This  is 
the  Cornish  Chough  {Fregilus  graeulusj  Fig. 
206),  so  called  from  its  being  of  common 
occurrence  in  the  county  of  Cornwall,  to 
which  it  was  at  one  time  supposed  to  be 
peculiar;  it  has  since  been  met  with  in 
many  other  parts  of  the  kingdom,  but  gene- 
rally on  the  coast.  On  the  continent,  how- 
orer,  it  inhabits  the  mountainous  districts  at  a  distance  from  the  sea.    This  bird 


Fig.  206.— Head  of  the  Cornish  Chough  {Fregihu  gracttlus). 


Fig.  207.— Foot  of  the  Cornish  Chongh. 
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eodiibits  all  the  curionty  and  love  of  misohief  so  characteristic  of  the  family  of  Crows ; 
hut  appears  to  be  somewhat  inferior  to  the  rest  in  sagacity.  At  a  little  distance  the 
Gboogh  bears  a  considerable  resemblance  to  the  Eook ;  but  is  easily  distinguished 
from  that  bird  by  its  red  legs  and  bill.  From  the  former  of  these  characteristics  it 
has  been  called  the  Red-legged  Crow. 

The  other  Europe^  species,  the  Alpine  Crow  {Pyrrkoeorax  alpihus),  exactly  resem- 
bles the  common  Chough  in  its  habits ;  but  lives  entirely  upon  the  bare  face  of  the 
highest  mountains,  dose  to  the  line  of  eternal  snow.  In  the  winter,  these  birds  descend 
into  the  Talleys  in  large  flocks  in  search  of  food.  Seyeral  other  species  are  found  in 
difiiBrent  parts  of  the  world. 

Nearly  allied  to  the  Conridae,  with  which  they  are  indeed  amalgamated  by  some 
ornithologists,  is  the  magnificent  family  of  the  Paradiaeida,  or  Birds  of  Paradise, 
some  species  of  which  are  so  well  kno>?ii  as  amongst  the  most  riehercM  oma- 
ttsnts  of  female  dress.  In  the  general  form  of  the  bill  and  the  position  of  the 
nostrils,  which  are  concealed  under  the  basal  plumes,  these  birds  closely  resemble  the 
Grows ;  the  tip  of  the  upper  mandible  is  notched ;  the  wings  are  long  and  rounded ; 
tiie  tarsi  long  and  stout,  covered  in  front  by  a  single  plate ;  the  toes  ore  long  and 
strong,  the  outer  one  being  longer  than  the  inner,  and  imited  at  the  base  to  the  middle 
one  by  a  small  membrane,  the  hind  toe  is  very  long,  and  the  claws  large  and  curved. 

One  of  the  most  remarkable  characteristics  of  Uiese  magnificent  birds  consists  in 
the  great  development  of  some  of  the  feathers,  usually  those  of  the  sides  of  the  body 
lad  neck,  which  often  gives 
these  creatures  a  most   re- 
markable appearance.    These 
ornaments  consist  sometimes 
of  large  bunches  of  decom- 
posed plumes,    which    float 
lightly  in  the  air,  as  in  the 
Great  Emerald  Bird  of  Para- 
dise {Faradisea  apoda),  which 
is  the  common  species  im- 
ported into  Europe  for  orna- 
ment, whilst  in  other  cases 
they  are  shield-like  discs  of 
feathers,    shining,  with  the 
most  beautiful  metallic  tints. 
The  tail  is  also  generally  fur- 
nished with    two  or   more 
elongatcdfilaments  of  a  homy 
texture,  usually  more  or  less 
twisted    at   the    extremity, 
where  they  are  also  some- 
times furnished  with  short 
barbs.   All  these  decorations, 
Wever,  are  possessed  only 
by  the  males,  as  in  the  Gallinaceous  birds,  which  the  Birds  of  Paradise  are  olsf) 
said  to  resemble  in  the  practice  of  polygamy ;  and  it  is  certain  that  the   male  Bird 
of  Paradise  displays  himself  before  the  female  very  much  in  the  manner  of  the 


Fig.  208.— Superb  Bird  of  Paradise  {Faradisea  superba). 
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Peacock.  M.  do  Lafresnaye  has  publi^cd  tho  fbllcwing  account,  reoeired  firom  odo 
of  his  £iends,  of  the  behaviour  of  the  Emerald  Bird  of  Paradise  (P.  apoda)  whkh  had 
beoxL  seen  by  him  in  confinement  in  Batayia.  He  says  that  ^*  the  males  of  this  biid 
display  themselves  before  the  female,  expanding  the  long  plumes  of  their  flanks.  By 
means  of  a  sort  of  vibration  of  their  entire  plumage,  they  raised  all  their  feathew, 
including  these  long  plumes,  and  surrounded  themselves  completely,  so  aa  to  foim  a 
sort  of  halo,  in  the  centre  of  which  tho  bright  green  head  fonned  a  diac^  which  at  the 
moment  looked  like  a  little  emerald  sun,  with  its  rays  formed  by  the  feathen  of  the 
two  plumes." 

In  the  genus  Epimaehus^  belonging  to  the  Tcnuirostral  birds,  the  same  devebpmeDt 
of  the  plumage  occurs  as  amongst  the  Birds  of  Paradise,  with  which,  in  fact,  they  were 
formerly  confounded  by  many  authors. 

These  birds  are  found  only  in  the  most  distant  ports  of  tho  Eastern  Archipelago, 
in  Now  Guinea,  and  tho  adjacent  islands.  Here  they  live  in  large  troops  in  the  denae 
forests,  preferring  to  rest  upon  the  teak  trees,  ih^  large  leaves  of  which  afford  them  a 
shelter  from  the  heat  of  the  mid-day  sun,  whilst  its  £ruit  constitutes  a  considerable 
portion  of  their  nourishment.  According  to  M.  Lesson,  they  are  birds  of  passage, 
shifting  from  one  district  to  another  with  the  monsoon.  ''  The  females,'*  aays  tin 
same  author,  ^^  unite  into  bands,  assemble  at  tho  tops  of  the  highest  trees  of  the  forest, 
and  cry  simultaneously  to  call  the  males.  The  latter  always  occur  singly  in  the  midst 
of  about  fifteen  females,  which  compose  their  seraglio."  The  voice  of  the  male  is  very 
loud  and  piercing,  resembling  the  sounds  voike,  voike^  voike^  voiko^  strongly  articulated. 
The  cry  of  the  female  is  similar,  but  weaker. 

Of  the  beautiful  appearance  of  the  Bird  of  Paradise  in  its  native  forests,  the  ISaL 
lowing  extract  from  H.  Lesson's  works,  although,  perhaps,  a  little  romantic,  may  gtre 
some  idea.  On  landing  in  New  Guinea,  he  says,  ^*  Scarcely  had  I  proceeded  a  few 
h^indred  paces  into  these  ancient  forests,  the  sombre  gloom  of  which  is  perhaps  the 
most  magnificent  and  pompous  spectacle  that  I  have  ever  seen,  when  a  Bird  of  Paiv 
disc  attracted  my  attention ;  it  flew  with  grace,  and  in  an  undulating  manner ;  the 
feathers  of  its  sides  formed  a  graceful  and  airy  plume,  which,  without  hy}>erbole,  boie 
no  distant  resemblance  to  a  briUiant  myeteor.  Struck  with  surprise  and  admiration,  I 
feasted  my  eyes  upon  this  magnificent  bird  with  inexpressible  pleasure ;  but  my 
disturbance  was  so  great  that  I  forgot  to  fire  at  him,  and  did  not  perceive  that  I  had  a 
gun  until  ho  was  far  away." 

The  natives  of  Xew  Guinea  kill  a  great  number  of  the  Emerald  Bird  of  Paradise* 
the  dried  skins  of  which  they  sell  to  the  Malays,  and  thus  they  reach  Europe  in  a 
somewhat  round-about  manner.  They  take  them  in  the  night,  by  climbing  into  tke 
trees  upon  which  they  roost,  and  kill  them  with  short  arrows.  They  then  dry  them 
by  a  fire  after  cutting  off  the  legs ;  and  from  the  circumstance  of  all  the  specimeni 
arriving  thus  mutilated,  Linneeus  gave  the  species  the  name  of  Paradiaea  apoda  or  the 
footless  Bird  of  Paradise,  a  name  which  was  long  popularly  supposed  to  be  literallf 
applicable  to  it.  Linnssus  himself  was  well  aware  that  the  bird  was  not  deficient 
of  feet,  for  he  expressly  states  that  the  older  writers  faUely  described  it  as  wanting 
those  organs. 

Wc  come  now  to  the  family  of  the  Sturnidce  or  Starlings,  of  which  our  coounon 
Starling  is  a  well-known  example.  In  these  birds  the  bill  is  elongated  and  com- 
pressed, with  tho  ridge  nearly  straight  to  near  the  tip,  where  it  is  curved  or  convex. 
The  edge  of  the  upper  mandible  is  usually  slightly  notched.     The  wings  are  long  and 
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more  or  less  pointed ;  the  torsi  stout,  covered  ia  front  with  broad  scales,  and  the  toes 

are  long  and  strong,  especially  the  hind  one,  which  is  stouter  than  either  of  the  lateral 

toes.    The  outer  too  is  united  to  the  middle  one  as  far  as  the  third  joint.    In  their 

habits  and  food  these  birds  approach  very  olosoly 

to  the  smaller  species  of  Corvine  birds.    They 

are  generally  gregarious,  and  feed  upon  worms, 

insects,   fruits,   and  seeds.     They  are  docile  in 

ci^tiyity,  when  they  exhibit  on  a  small  scale 

a  good  deal  of  the  peculiar  sagacity  of  the  Crows, 

and  may  be  taught  to  repeat  a  few  words,  and  to 

whistle  short  tunes. 

Of  the  numerous  sub-families  into  which  ^Ir. 
Gr,  B.  Gray  divides  those  birds,  one  of  tho  most 
interesting   ia  that  of   tho  JPtilonorhyfUfhims  or     Fig.  209.— Head  of  the  SurUng  (iSf»«nMtf 
Glossy  Starlings,  to  which  tho  singular  Bower-  vugarts). 

\M  of  Australia  belongs.  Tho  birds  of  this  group  have  the  bill  stout  and  oompreased, 
with  the  ridge  curved  and  the  tip  notched :  the  wings  are  of  moderate  length  and 
pointed ;  the  tarsi  strong,  and  all  the  toes  long  and  robust,  the  lateral  ones  being 
unequal. 

These  birds  are  peculiar  to  tho  Eastern  Hemisphere,  of  which  they  generally 
iohabit  the  hotter  parts.  Tho  majority  are  found  in  India,  Australia,  and  the  inter- 
vening islands,  but  Africa  also  possesses  a  few  spooica  belonging  to  the  gonus  /uida. 
They  inhabit  the  hot  regions  of  that  continent,  where  they  fly  in  large  flocks,  feeding 
principally  on  fruits,  and  often  attacking  tho  gardens  and  vineyards,  to  which  they  do 
great  damage.  They  also  devour  iuscots  and  worms,  and  are  sometimes  seon  perched 
on  the  backs  of  oattle,  searching  for  tho  parasitic  insects  amongst  their  hair.  The 
Jmdid  are  generally  showy  birds,  with  a  metaUio  lustre  upon  their  plumage,  rathor 
larger  than  our  common  Starling,  and  with  a  much  longer  tail.  They  nestle  in  rooks 
and  holes  of  trees,  and  lay  Ave  or  six  eggs. 

The  singular  Bower-birds  of  Australia  belong  to  the  genera  Piikmorhynchm  and 
Qkldmydera,  These  birds  are  remai-kablo  for  tho  habit  of  making  a  sort  of  bower, 
which  has  nothing  to  do  with  their  nidiflcation,  but  merely  serves  as  a  sort  of  playing 
ground,  in  and  around  which  the  birds  assemble  for  amusement.  The  birds  inhabit 
the  forests  of  Australia,  and  the  bower  is  placed  under  the  shelter  of  some  large  tree. 
Mr.  Gould  describes  tho  construction  and  use  of  that  of  tho  Satin  Bower^bird 
(Piilonorhynchus  kolostricens)  in  the  following  words  : — ''  Tho  base  consists  of  an  exten- 
sive and  rather  convex  platform  of  sticks  firmly  interwoven,  on  the  centre  of  which 
the  bower  itself  is  buUt ;  this,  liko  the  platform  on  which  it  is  placed  and  with  which 
it  is  interwoven,  is  formed  of  sticks  and  twigs,  but  of  a  more  slender  and  flexible 
description,  tho  tips  of  the  twigs  being  so  arranged  as  to  curve  inwards  and  nearly 
Qieet  at  tho  top ;  in  the  interior  of  the  bower  the  materials  are  so  placed  that  the  forks 
of  the  twigs  arc  always  presentod  outwards,  by  which  arrangement  not  the  slightest 
obstruction  is  offered  to  the  passage  of  the  birds.  For  what  purpose  these  ouxious 
bowers  are  made  is  not  yet,  perhaps,  fully  understood ;  they  are  certainly  not  used  as 
a  nest,  but  as  a  place  of  resort  for  many  individuals  of  both  sexes,  whioh,  when  there 
assembled,  run  through  and  around  tho  bower  in  a  sportive  and  playfiil  manner,  and 
that  so  frequently  that  it  is  seldom  entirely  deserted."  A  still  more  extraordinary 
j  structure  of  the  same  description  is  formed  by  the  Spotted  Bower-bird  (CMamydera 
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maeulata),  an  inhabitant  of  the  interior  of  Australia ;  it  is  thus  described  by  Kr. 
Gk)uld.  The  bowers  "  are  considerably  longer  and  more  arenue-like  than  those  of  the 
Satin  Bower-bird,  being  in  many  instances  three  feet  in  length.  They  are  outwardly 
built  of  twigs,  and  beautifully  lined  with  tall  grasses,  so  disposed  that  their  heads  nearly 
meet ;  the  decorations  are  very  profuse,  and  consist  of  bivalye  shells,  crania  of  small 
TTifttninftlia.  and  Other  bones.  Evident  and  beautiful  instances  of  design  are  manifest 
throughout  the  bower  and  decorations  formed  by  this  species,  particularly  in  the 
manner  in  which  the  stones  are  placed  within  the  bower,  apparently  to  keep  the 
grasses  with  which  it  is  lined  fixed  firmly  in  their  places :  these  stones  diverge  from 
the  mouth  of  the  run  on  each  side,  so  as  to  form  little  paths,  while  the  immense 
collection  of  decorative  materials,  bones,  shells,  &c.,  are  placed  in  a  heap  before  the 
entrance  of  the  avenue,  this  arrangement  being  the  same  at  both  ends."  Mr.  Grould 
adds,  in  evidence  of  the  labour  that  must  be  bestowed  by  the  birds  upon  the  con- 
struction of  these  apparently  useless  assembly  rooms,  that  he  frequently  found  them 
at  a  distance  from  any  river,  go  that  the  shells  and  small  stones  employed  in  their 
fabrication  must  have  been  transported  from  a  considerable  distance.  It  appears  also 
that  the  birds  only  collect  bones  which  have  been  bleached  in  the  sun ;  and  it  is  certain 
that  as  the  birds  feed  almost  entirely  upon  fruits  and  seeds,  these  remains  of  other 
animals  cannot  be  regarded  as  relics  of  their  victims.  Figures  of  these  birds,  with 
their  bowers,  will  be  found  in  Mr.  Gould's  valuable  work  on  the  "  Birds  of  Australia," 

The  second  sub-family  is  that  of  the  Grakles  (CfraculifkB),  a  group  of  birds  found 
only  in  the  jungles  of  India  and  the  Indian  islands.  In  these  the  bill  is  broad  at  the 
base,  and  slightly  notched  at  the  tip,  with  the  ridge  a  little  curved ;  the  nostrils  are 
rounded,  placed  at  the  base  of  the  bill,  and  more  or  less  covered  by  the  frontal  plumes; 
the  wings  are  long,  with  the  third  and  fourth  quills  longest ;  the  tail  short,  the  tarsi 
short,  and  the  toes  long.  The  typical  species  of  this  group  is  the  Oracula  religma  of 
Linnseus^  which  inhabits  Java,  Sumatra,  and  some  of  the  other  large  islands  of  the 
Eastern  Archipelago.  It  is  two  or  three  inches  in  length  ;  its  plumage  is  of  a  deep 
velvet-like  black  colour,  with  a  white  mirror  upon  each  wing ;  and  the  bill  and  feet 
are  yellow.  Behind  each  eye  there  are  some  caruncles  of  a  bright  yellow  colour.  It 
lives  on  fruits  and  insects,  and  may  be  domesticated  with  facility,  when  it  soon  learns 
to  whistle  and  speak  admirably.  M.  Lesson  mentions  that  he  saw  a  specimen  in  Java, 
which  pronounced  whole  sentences  in  the  Malay  language.  The  other  species  appear 
to  resemble  this  in  their  habits. 

Africa  possesses  another  peculiar  group  of  these  birds,  which,  from  their  remark- 
able habits,  have  received  the  name  of  Buphagina,  or  Ox-peckers.  They  have  a  stout 
bill,  with  the  ridge  somewhat  depressed  and  curved  at  the  tip,  which  has  no  notches  J 
the  nostrils  are  small,  and  partly  closed  by  a  membrane ;  the  wings  long  and  pointed; 
the  tail  long,  with  the  end  of  each  feather  pointed ;  the  tarsi  and  toes  are  robust,  the 
latter  armed  with  compressed,  curved,  acute  claws. 

This  group  includes  only  a  very  few  species  of  birds,  belonging  to  a  single  genus, 
inhabiting  the  warmer  parts  of  Africa.  The  best  known  species  is  the  Buphaga 
Afrieanay  the  common  Ox-pecker  or  Beef-eater,  so  called  from  its  singular  habit  of 
perching  on  the  backs  of  cattle,  and  extracting  Uie  larvse  of  the  Bot-flies  {CEsirida)^  by 
which  those  quadrupeds  are  commonly  infested.  Singular  as  this  diet  may  seem,  it  is 
said  to  constitute  the  principal  nourishment  of  these  birds ;  and  the  bill  is  certainly 
peculiarly  adapted  for  gently  squeezing  the  parasites  out  of  the  tumours  caused  by 
their  presence.     The  cattle  are  said  to  allow  the  birds  to  perch  upon  them  without  any 
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aigns  of  unwillingness.  The  common  Ox-pecker  is  a  small  bird,  about  eight  or  nine 
inches  in  length ;  its  plumage  is  reddish-brown  above  and  yellowish-white  beneath  i 
the  legs  are  brown  and  the  bill  yellowish,  with  the  tips  of  both  mandibles  red.  It 
is  generally  seen  associated  in  small  flocks  of  seven  or  eight  individuals,  and  is 
exceedingly  shy. 

We  come  now  to  the  typical  group,  the  sub-family  of  the  Sturnina,  or  True 
Starlings,  to  which  our  British  species  belongs.  In  these  birds  the  bill  is  usually 
elongated,  rather  slender  and  tapering,  with  the  ridge  very  slightly  curved  or  straight, 
and  the  tip  obtuse,  somewhat  flattened  and  furnished  with  a  very  indistinct  notch  on 
each  side ;  the  nostrils  are  placed  at  the  base  of  the  bill,  in  a  membranous  groove ;  the 
wings  and  tail  are  rather  short ;  the  tarsi  long  and  stout,  as  are  also  the  toes,  which 
are  furnished  with  strong  acute  claws. 

These  birds  are  for  the  most  part  inhabitants  of  the  Eastern  Hemisphere,  in  the 
warmer  regions  of  which  they  are  tolerably  abundant ;  only  one  genus  (Stumella)  is 
found  in  America. 

The  only  species  generally  distributed  and  permanently  resident  in  Europe  is  the 
common  Starling  (Stumus  vulgaris) ;  a  second  species,  the  Siwntt*  unicolor,  appears  to 
be  peculiar  to  Sardinia ;  and  a  third,  the  Bose-coloured  Pastor  {Pastor  roseus)^  which 
inhabits  the  warmer  parts  of  Asia  and  Africa,  is  a  regular  visitor  of  some  parts  of  the 
continent  of  Europe,  and  stragglers  have  occurred  in  the  British  Isles. 

The  common  Starling  {Stumus  vulgaris)  is  a  well-known,  handsome,  and  sprightly 
bird,  which  is  very  generally  distributed  in  this  country,  living  in  flocks  during  the 
greater  part  of  the  year,  and  separating  only  during  the  breeding  season.  The  Starling 
builds  in  the  holes  of  rocks  and  buildings,  or  in  hollow  trees.  The  nest  is  composed  of 
twigs,  straws,  dry  grass,  and  roots;  the  eggs  are  four  in  number,  and  of«a  delicate 
pale  blue  tint.  When  the  young  are  hatched,  both  parents  attend  to  their  wants  with 
the  utmost  care,  and  as  soon  as  they  are  able  to  leave  the  nest,  the  whole  family  join 
company  with  others  of  the  same  species,  usually  forming  large  flocks,  which  feed  and 
roost  in  society.  Numerous  flocks  appear  often  to  seek  the  same  roosting-place  night 
aflter  night,  and  the  numbers  which  frequent  some  favourite  spot  for  this  purpose,  are 
sometimes  astonishing.  Mr.  Yarrell  states,  that  during  summer  and  autumn,  the  birds 
zoost  by  thousands  amongst  the  reeds  in  the  fenny  districts,  often  crushing  the  plants 
down  to  the  water's  edge  in  large  patches,  like  grain  after  a  storm.  The  same  author 
gives  two  other  instances  of  enormous  multitudes  of  these  birds  resorting  constantly  to 
particular  spots.  One  of  these  localities  is  an  evergreen  plantation  of  Arbutus,  Lau- 
Tustinus,  &c.,  covering  some  acres,  to  which  the  birds  repair  every  evening  almost  by 
**  millions,"  according  to  Mr.  Yarrell's  informant,  from  the  low  grounds  about  the 
Severn.  The  evergreens  are  completely  stripped  of  their  leaves,  and  the  Pheasants, 
for  whose  benefit  the  plantation  was  intended,  have  been  driven  quite  away  from 
the  ground.  The  noise  and  stench  of  the  birds  are  described  as  something  unbearable, 
and  even  during  their  absence  in  the  day  time,  the  odour  of  the  place  is  exceedingly 
disagreeable.  The  other  roostiog-place  mentioned  by  Mr.  Yarrell,  is  a  mass  of  thorn 
trees  in  the  Zoological  Gardens  at  Dublin,  in  which  according  to  Mr.  Ball,  from  one 
hundred  and  fifty  to  two  hundred  thousand  Starlings  sleep  every  night  from  the  end 
of  October  to  the  end  of  March.  During  the  winter  the  Starlings  frequently  roost  in 
Pigeon-houses,  and,  according  to  some  observers,  they  sometimes  perform  a  jsort  of 
migration  in  severe  winters,  passing  in  large  flocks  into  the  mild  regions  of  the  south- 
west of  England,  the  counties  of  Devon  and  Cornwall. 
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The  Starling  feeds  principally  upon  "rorms,  insects,  and  snails,  but  also  frequently 
upon  fniits  of  different  kinds,  in  search  of  Trhich  it  often  frequents  gardens.  In  hard 
winters  it  is  said  to  visit  the  coast  in  search  of  marine  animals,  which  it  finds  by  turn- 
ing over  the  stones  with  a  jerk,  immediately  seizing  whatcrcr  may  be  nndemettli. 
This  bird  appears  to  be  very  generally  distributed  over  the  whole  of  the  Eastern  Hemi- 
sphere. In  the  north  it  extends  to  Scandinavia  and  the  Faroe  Islands ;  and  in  the 
south,  to  the  Cape  of  Good  Hope.  It  is  found  in  China  and  Japan,  at  the  eastern 
extremity  of  Asia,  and  in  the  small  islands  of  the  "Western  Ocean.  In  many  of  the 
countries  where  it  occurs,  it  is  regarded  with  considerable  favour,  and  in  England  and 
elsewhere  it  is  frequently  domesticated,  as  it  possesses  much  of  the  sagacity  of  the 
Crows,  and  may  be  taught  to  whistle  tunes,  and  even  to  repeat  a  few  words.  A  fine 
male  Starling  is  an  exceedingly  handsome  bird ;  his  plumage  is.  black,  tinged  with 
metallic  purple  and  green,  and  spotted  with  buff.     The  female  is  far  less  brilliant 

The  Rose-coloured  Pastor  {Pastor  roseiti),  which  is  generally  distributed  in  the 
wanner  parts  of  Asia  and  Africa,  is  also  of  common  occurrence  in  the  south  of  Europe, 
especially  in  Russia ;  in  the  western  parts  of  the  continent  of  Europe  it  is  rare,  and 
only  a  few  individuals  are  recorded  as  having  reached  this  country.  It  is  a  boautifiil 
bird ;  the  head  and  neck,  the  quill  feathers  of  the  wings  and  tail,  and  the  extremities 
of  the  tibise  are  black,  with  a  violet  gloss,  the  feathers  of  the  top  of  the  head  being 
elongated  so  as  to  produce  a  sort  of  crest ;  the  rest  of  the  plumage  is  of  a  delicate  rose- 
colour,  and  the  legs  and  bill  are  yellowish.  Like  the  common  Starlings,  these  birds 
associate  in  large  flocks,  and  feed  to  a  great  extent  upon  grain.  They  are  also  great 
destroyers  of  insects,  and  in  some  places  are  regarded  almost  as  sacred,  from  their 
devouring  great  quantities  of  locusts.  Like  the  Starling  also,  they  have  a  great  predi- 
lection for  the  company  of  cattle  and  sheep,  constantly  walking  about  in  their  neigh- 
bourhood, and  often  mounting  on  their  backs  to  search  for  insects  amongst  their 
hair. 

A  nearly  allied  species,  the  Pastor  tristtSj  which  closely  resembles  the  preceding  in 
its  habits,  is  still  more  celebrated  as  an  enemy  to  locusts  of  all  kinds.  It  was  trans- 
ported from  the  Philippine  Islands  to  the  Mauritius,  in  order  to  rid  that  island  of  the 
locusts  by  which  it  was  overrun,  and  has  increased  so  rapidly  under  the  protection  of 
the  government  that,  according  to  Bory  dc  Saint  Vincent,  it  has  completely  "  ruined** 
the  entomology  of  the  island. 

The  Sturnella  hidoviciana  of  North  America,  sometimes  known  under  the  name 
of  the  Meadow  Larh^  is  very  generally  distributed  over  the  whole  of  that  continent, 
from  Upper  Canada  to  New  Orleans  and  Florida.  It  is  about  two  inches  longer 
than  our  British  species,  which  it  appears  to  resemble  in  its  general  habits,  although  it 
differs  materially  in  the  position  which  it  selects  for  its  nest,  this,  according  to  Wilson, 
being  "  generally  built  in,  or  below,  a  thick  tuft  or  tussock  of  grass."  The  nest  is 
composed  of  dry  grass,  lined  with  fine  bent,  and  has  an  arehed  entrance  level  with  the 
ground.  Its  food  consists  of  insects  and  seeds ;  and  its  note  is  said  by  Wilson  to  be 
surpassed  by  that  of  none  of  the  American  warblers  in  sweetness  and  tenderness  of 
expression.  They  are  constantly  brought  to  market  in  some  parts  of  the  XTnited 
States,  and  their  flesh  is  considered  equal  in  delicacy  to  that  of  the  American  Quail. 
Its  plumage  is  very  beautiful,  being  principally  variegated  with  yellow  and  black. 

The  remainder  of  the  Sturnidae  are  all  inhabitants  of  America.  They  form  two 
sub-fiunilies.  The  birds  composing  one  of  these,  the  Quiseaiitue,  are  distinguished  by 
the  curious  form  of  their  tails,  which  are  long  and  graduated,  with  the  sides  curved 
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upwards,  whence  the  name  of  Boat-taih  has  been  giren  to  them.  They  have  a  long, 
straight  hill,  with  the  nostrils  placed  in  triangular  grooves  on  each  side  of  the  base ; 
tiie  wings  are  pointed,  and  the  hind  toe  is  long  and  armed  with  a  strong  curved  daw. 
From  the  interior  of  the  upper  mandible  a  sharp  bony  process  descends  into  the  mouth, 
which  has  been  compared  to  the  broken  blade  of  a  pen-knife  :  its  use  is  probably  to 
assist  in  breaking  up  the  food. 

These  birds  are  found  both  in  North  and  South  America,  where  they  live  in  troops 
like  the  Starlings,  and  feed  upon  worms,  insects,  and  seeds.  They  often  commit 
extensive  depredations  ui)on  the  grain  fields  in  the  United  States,  where  two 
species,  the  Qtiiscalm  ferrugineus  and  Q.  versicolor  occur  in  great  abundance.  They 
nigrate  from  south  to  north  in  the  spring,  returning  again  to  their  winter  quarters  in 
the  autumn ;  and  on  their  first  arrival  in  the  more  northern  states,  which  takes  place 
in  the  month  of  March,  they  feed  principally  on  worms,  insects,  and  grubs,  "  of 
which,"  says  Wilson,  "  they  destroy  prodigious  numbers,  as  if  to  recompense  tiie 
husbandman  beforehand  for  the  havoc  they  intend  to  make  among  his  crops  of  Indiati 
com."  Their  attention  to  this  valuable  plant  commences  with  its  first  appearance 
above  the  groimd,  which,  according  to  the  distinguished  ornithologist  just  quoted,  is 
hailed  by  the  birds  with  screams  of  peculiar  satisfaction ;  they  immediately  descend 
upon  the  fields,  and  pull  up  and  devour  the  seed,  scattering  the  young  green  blades  in 
every  direction.  ITiey  return  again  to  tho  charge  about  the  beginning  of  August, 
when  the  young  ears-  are  in  their  milky  state,  a  period  which  appears  to  be  selected  by 
most  of  the  feathered  enemies  of  the  Indian  com  for  their  most  violent  attacks  upon  it. 
With  the  greatest  dexterity  they  strip  off  the  voluminous  outer  covering  of  the  ear, 
and  leave  nothing  behind  that  can  be  of  the  least  use  to  the  farmer.  So  extensive  is 
the  injury  thus  done  to  the  crops,  that,  as  Wilson  tells  us,  the  farmers  of  some  parts 
of  the  XTnited  States  generally  allow  one-fourth  to  the  Blackbirds,  amongst  which  the 
Qttiseaius  versicolor  plays  a  most  irhportant  part.  Late  in  the  autumn  these  birds 
collect  into  immense  flocks,  and  wing  their  way  to  the  warm  Southern  States,  where 
they  pass  the  winter,  congregated  together  in  vast  multitudes.  Wilson  describes  his 
coining  upon  one  of  these  "  armies  of  Grakles,"  as  he  caUs  them.  He  says,  "  they 
rose  from  the  surrounding  fields  with  a  noise  like  thunder,  and,  descending  on  the 
length  of  road  before  me,  covered  it  and  the  fences  completely  with  black ;  and  when 
they  Again  rose,  and  after  a  few  evolutions  descended  on  the  skirts  of  the  high- 
timbepsd  woods,  at  that  time  (January)  destitute  of  leaves,  they  produced  a  most 
{lingular  and  striking  effect :  the  whole  trees,  for  a  considerable  extent,  from  the  top  to 
the  lowest  branches,  seeming  as  if  hung  in  mourning :  their  notes  and  screaming  the 
meanwhile  resembling  the  distant  sound  of  a  great  cataract." 

The  Quiscakts  versicolor,  which  is  the  commonest  of  the  North  American  apedes,  is 
called  the  Crow-Blackbird  by  the  farmers  of  the  United  States.  It  is  about  twelve  inches 
in  length,  and  entirely  of  a  black  colour ;  but  its  plumage,  in  certain  lights,  reflects 
beautiful  blue,  violet,  and  coppery  tints,  which  has  caused  Wilson  to  give  it  the 
name  of  the  Furple  Graklc.  It  nestles  in  society,  usually  on  pine  and  cedar  trees. 
The  nest  is  composed  of  mud,  with  stems  and  roots  of  grass,  and  lined  with  fine  bent 
and  horse-hair.  The  female,  which  is  of  different  shades  of  brown,  lays  five  eggs,  of  a 
bluish-olive  colour,  with  dark  streaks  and  spots.  In  captivity  it  is  readily  tamed ; 
and,  like  the  European  Starling  may  be  taught  to  repeat  a  few  words.  The  Q. 
ferrugineus  is  smaller,  measuring  only  about  nine  inches  in  length;  the  male  is 
greenish-black,  and  the  female,  as  in  the  larger  species,  brownish. 
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The  leterina  form  a  second  group  of  American  Starlings,  which,  like  the  preceding, 
have  a  nearly  straight  bill  The  tail  is  elongated,  and  usually  wedge-shaped,  and  the 
wings  long  and  pointed ;  the  tarsi  are  not  longer  than  the  middle  toe,  and  the  toes  are 
of  moderate  size  and  strength.  The  bill  is  acute  at  the  tip.  The  majority  of  these  birds 
are  found  in  tropical  America,  but  several  species  are  found  in  the  northern  division  of 
that  continent.  They  resemble  the  Starlings  in  their  gregarious  habits,  whence  the 
name  of  troupiale  applied  to  them  by  the  French,  which  has  been  modified  into  irocpial 
by  the  English.  Most  of  them  build  pendulous  nests,  and  the  process  by  which  the 
Baltimore  Oriole  {Yphantes  Baltimore)  constructs  its  pouch-like  nest  is  thus  described 
by  Wilson.  Few  of  the  Orioles,  he  says,  '^  equal  the  Baltimore  in  the  construction  of 
these  receptacles  for  their  young,  and  in  giving  them,  in  such  a  superior  degree,  con- 
venience, warmth,  and  security.  For  these  purposes  he  generally  fixes  on  the  high, 
bending  extremities  of  the  branches,  fastening  strong  strings  of  hemp  or  fiax  round 
two  forked  twigs,  corresponding  to  the  intended  width  of  the  nest;  with  the  same 
materials  mixed  with  quantities  of  loose  tow,  he  interweaves  or  fabricates  a  strong 
firm  kind  of  cloth,  not  unlike  the  fabric  of  a  hat  in  its  raw  state,  forming  it  into  a 
pouch  of  six  or  seven  inches  in  depth,  lining  it  substantially  with  various  soft  suh- 
stances,  well  interwoven  with  the  outward  netting,  and  lastly,  finishes  with  a  layer  of 
horse-hair ;  the  whole  being  shaded  from  the  sun  and  rain  by  a  natural  pent-house  or 
canopy  of  leaves."  Sometimes  the  opening,  which  is  at  the  top  of  the  nest,  is  partly 
closed  by  a  horizontal  cover.  Although  the  nest  of  the  Baltimore  Oriole  is  usually 
composed  of  the  materials  mentioned  above,  he  is  by  no  means  particular  about  appro- 
priating any  article  which  appears  to  him  to  be  applicable  to  his  purpose,  and  during 
the  breeding  season,  thread  put  out  to  bleach,  or  skeins  of  silk,  if  not  taken  care  of^ 
will  frequently  find  their  way  into  the  dwelling  of  this  ingenious  little  architect 

In  many  cases,  the  birds  of  this  sub-family  will  bu^d,  or  rather  weave,  their  nests 
in  societies  of  considerable  number  upon  the  same  tree.  No  less  than  forty-five  nests 
of  two  species,  the  Caeicus  icteronotus  and  Jumnorrhotia,  were  seen  by  Mr.  Edwards 
during  his  voyage  up  the  Amazon,  in  one  small  tree ;  the  nests  were  nearly  two  feet 
in  length,  with  an  opening  near  the  top,  and  were  woven  with  grass,  often  depending 
from  one  another,  and  so  completely  concealing  the  tree,  that  only  a  few  of  the 
uppermost  leaves  were  visible.  The  Orchard  Oriole  of  the  United  States  (Icterus 
spurius)y  also  weaves  its  nest  of  grass ;  this  bird  sometimes  chooses  the  weeping  willow 
to  build  on,  taking  several  twigs  of  the  tree  into  its  fabric,  which  is  then  concealed 
by  the  leaves. 

It  is  remarkable  that,  in  a  group  distinguished  for  the  ingenuity  displayed  in  the 
construction  of  the  nests,  one  species  should  be  found  which,  like  the  Cuckoos,  deposits 
its  eggs  in  the  nests  of  other  birds,  and  leaves  the  business  of  incubation  and  the  care 
of  the  young  to  strange  foster  parents.  This  is  the  Cow-pen  bird  {Mohthrus  pecoris), 
which  is  also  a  native  of  the  United  States,  and  receives  its  name  from  its  constant 
practice  of  associating  itself  with  cattle,  apparently  for  the  sake  of  the  insects,  seeds, 
&c.,  which  they  can  pick  up  amongst  the  dung  and  litter  of  the  yards.  As  in  the  case 
of  the  Cuckoo,  the  young  of  this  bird  is  always  found  singly  in  the  nest ;  but  it  is  not 
known  whether  it  resorts  to  the  same  practice  as  the  young  Cuckoo  to  get  rid  of  its 
unfortunate  foster-brothers,  or  of  the  eggs  which  should  have  produced  them ;  for  it  is 
a  singular  fact,  that  the  egg  of  this  parasite  requires  a  day  or  two  less  to  hatch  than 
those  of  the  birds  in  whose  nests  it  is  usually  deposited. 

All  those  birds  appear  to  be  of  a  migratory  disposition ;  and  those  which  occur  in 
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the  United  States  regularly  pass  the  winter  in  the  warm  regions  of  the  south,  and 
proceed  to  the  northern  states  in  the  spring.  As  they  come  in  vast  flocks,  and  share 
with  the  Purple  Grakle,  already  referred  to,  in  its  fondness  for  grain  of  all  kinds, 
especially  Indian  com  in  the  milky  state,  they  are  regarded  with  no  great  favour  by 
the  American  farmers ;  and  one  species  especially,  the  Bed-winged  Starling  {Agelaius 
phmnicem),  is  celebrated  for  the  havoc  it  makes  in  the  grain-fields.  The  males  of  most 
of  the  species  are  adorned  with  exceedingly  brilliant  colours, — orange,  scarlet,  and 
black  being  the  preyailing  tints.  One  of  the  commonest  species,  the  Baltimore  Oriole, 
which  derives  its  name  from  the  circumstance  that  its  colours,  black  and  orange,  were 
those  of  the  livery  of  Lord  Baltimore,  formerly  proprietary  of  Maryland,  has  received 
tiie  name  of  Jlre-birdy  from  the  fiery  effect  of  the  bright  orange  when  seen  dashing 
through  the  trees.  It  is  also  called  the  Golden  Bobin.  The  females  are  far  more 
sober  in  their  tints. 

The  great  group  of  Conirostral  birds  is  concluded  by  the  vast  family  of  the  Finches, 
or  FringiUida,  a  group  of  birds  which  includes  an  immense  number  of  species,  ex- 
hibiting a  great  variety  of  structure  and  habit.  They  are  characterized  by  having  a 
short,  stout,  conical  bill,  with  an  acute  tip,  of 
which  the  upper  mandible  has  no  notch  at  the  ex- 
tremity. The  tongue  is  rather  fleshy,  with  the  tip 
homy  and  usually  more  or  less  slit.  The  ossophagus 
forms  a  small  crop,  and  the  stomach  a  powerful 
gizzard,  indicating,  with  the  peculiar  form  of  the 
bill,  that  the  food  of  the  birds  consists  principally 
of  grain.  The  tarsi  are  compressed  and  slender, 
usually  covered  in  front  with  seven  scutella.  (Fig. 
210),  but  sometimes  with  a  single  shield,  and  the  toes  are  of  moderate  length,  armed  with 
long  curved  claws,  that  of  the  hinder  toe  being  often  longer  than  the  rest.  The  wings 


Fig.  210.— Foot  of  a  Finch. 


Fig.  211.— Wingr  of  the  Chafltoch  {Fri/iffiUa  caslehs), 

are  rather  short  and  somewhat  pointed  at  the  extremity  (Fig.  211),  and  the  tail  is 
composed  of  twelve  feathers. 

These  birds  are  active  on  the  wing,  their  flight  being  usually  effected  by  a  series  of 
jerks  or  undulations.  On  the  ground  they  generally  progress  by  hopping  with  both  legs 
at  onoe.  They  always  pair,  and  their  nests  are  usually  beautifully  constructed ;  some 
of  them,  in  fact,  are  most  elaborate  and  elegant  fabrics. 


THE  WEAVKR-BniDS. 


Tho  multitude  of  specios  incladed  in  this  family  has  given  riie  to  nnmeroiui  snV 
dlTiflionf,  and  Mr.  O.  R.  Gray  dirides  the  Fringillide  into  no  leas  than  nine  aub-fiunilioi. 
The  first  of  those,  that  of  tho  Ploeein^  at  Weaver-hirds,  includes  some  of  the  noit 
ing;enions  of  feathered  architocts.  These  hirds  have  a  strong  conical  bill,  with  the 
base  of  the  ridge  projecting  upon  tho  forehead  ;  the  wings  are  rounded,  with  the  fint 
quill  very  short ;  and  the  legs  and  feet  are  robust,  with  the  hind  toe  nearly  as  long  ai 
the  middle  one. 

Tho  majority  of  these  small  birds  are  inhabitants  of  Africa,  but  a  few  speeiet  are 
found  in  India  and  tho  islands  of  the  Eastern  Archipelago.  Their  food  consists  of 
insects  and  seeds,  and  tho  species  of  the  genus  Textor  accompany  the  Buffaloes  and 
perch  on  their  backs  for  the  purpose  of  picking  off  the  parasitic  insects  which  iniiBit 
them. 

Some  species  of  this  group,  forming  the  genus  VidtMy  are  remarkable  for  the  great 

dcrelopment  of  some  of  the 
tail  coverts  in  the  male 
(Fig.  212),  which  often  con- 
siderably exceed  the  bodf 
in  length ;  these  beantiftil 
plumes,  which  lend  so  much 
grace  to  the  appeanmoe  of 
the  bird,  only  exist,  liowersr, 
during  tho  breeding  season, 
and  when  this  is  orer  M 
off,  tho  males  being  thSB 
scarcely  distinguishable  fron 
their  partnerru  These  IMi 
arc  found  in  Western  Africa, 
and  appear  to  be  especially 
abundant  in  the  kingdom  of 
Whydah,  whence  the  name 
of  Whydah  birds,  or  Finches, 
commonly  applied  to  them ;  this  name  has,  however,  become  corrupted  into  Widow- 
birds.  The  French  call  them  veuves,  or  widows,  and  the  generic  name  Tldua  has 
the  same  meaning. 

The  nests  of  the  Weaver-birds  are  composed  of  grass  and  other  fibroai  T*getable 
matters,  beautifully  interlaced  or  woven  together,  and  usually  soffpendcd  at  the 
extremity  of  a  slender  twig  or  palm-leaf,  so  as  to  be  beyond  the  reach  of  the  monkeys 
and  other  enemies,  who  would  plunder  it  of  its  eggs.  The  nest  usually  consists  of  a 
sort  of  pouch  in  which  tho  business  of  incubation  is  carried  on,  from  one  side  of  which 
a  tubular  appendage  of  variable  length  is  continued  downwirds.  The  entrance  to  the 
nest  is  by  an  aperture  at  tho  bottom  of  this,  so  that  the  eggs  and  young  are  most 
efficiently  sheltered  from  all  their  enemies.  Some  of  the  species  attach  their  nest  each 
year  to  the  bottom  of  the  one  they  occupied  the  year  preceding,  nnd  Sonnerat  states 
that  ho  has  seen  five  nests  of  an  Eastern  species,  the  Thceus  pensiHs,  placed  in  this 
manner  below  each  other. 

The  most  remarkaUe  nest,  however,  is  that  made  by  the  Social  or  Republiean 
Qrosbeak  {Phtltttenu  socius)^  a  bird  about  the  size  of  the  Bnllfinoh.  and  of  a  reddish* 
brown  colour,  which  inhabits  the  interior  of  South  Africa.     The  structure  of  this 


Figr.  212.— Anffola 'Whyduh-bird  {Vidua paraditen). 
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neat  is  00  singular  in  its  construction,  that  a  somewhat  detailed  account  of  it  will 
not  b«  out  of  place.  The  birds  live  together  in  large  societies)  inhabiting  large 
(Mmmwn  nests,  built  upon  the  mimosa  tree,  which  appears  to  be  particularly  adapted 
for  this  purpose,  as  the  smoothness  of  its  trunk  will  prevent  many  noxious  animals 
from  Teaching  the  nests.  The  nests  are  composed  of  a  fine  species  of  grass  closely 
worea  together,  and  so  arranged  that  from  eight  hundred  to  a  thousand  nests  are 
supposed  to  bo  sometimes  supported  upon  a  single  trco,  and  covered  with  a  largo  roof. 
Round  the  edge  there  are  numerous  entrances,  each  of  which  is  continuous  with  a 
sort  of  passage,  and  on  each  side  of  this  are  the  nests,  placed,  according  to  Paterson, 
about  two  inches  apart.  It  is  probable  that,  as  the  colony  increases  in  number,  they 
eontinue  adding  to  the  common  nest,  until  at  length  the  weight  becomes  so  great  that 
the  tree  gives  way  under  it,  and  the  birds  are  then  compelled  to  seek  other  situations 
in  which  to  found  fresh  colonies. 

Nearly  allied  to  the  preceding,  and  perhaps  uniting  these  with  the  true  Finches,  is 
the  sub-family  of  the  Grosbeaks  (Coccoihraustina).  In  these  birds  the  bill  is  very  large, 
brood,  and  thick,  with  the  mandibles  nearly  equal ;  the  wings  are  rather  long  and 

pointed ;  the  tail  short ;  the  feet  and 

legs  stout  and  strongly  scaled,  the 

tarsi  not  longer  than  the  middle  toe 

and  the  hinder  toe   rather  shorter 

than  the  inner  one.    In  the  common 

Buropcan    Grosbeak  (Coccoihraustes 

vulforiiy  Fig  213)  some  of  the  quill 

feathers  of  the  wing  exhibit  a  re- 
markable  conformation   (Fig.  214). 

Fire  of  the  gecondary  quills   and 

the  two   innermost    primaries    are 

tnmeated  at  the  end,  as  though  they 

had  bden  clipped  straight,  and  the 

firar  ibUowing  primaries,  proceeding 

towards  the  outer  edge  of  the  wing 

are  broad,  and  notched  at  the  extremity,  with  the  outer  angle  turned  outwards. 

I^ieee  birds  generally  inhabit  the  woods  of  mountainous  countries,  and  appear  to 


F  ig.  213.— Head  of  the  Gommon  Grosbeak,  or 
Hawfinch  {Ooocothrattstes miliaria.) 


Fig,  214.— "Wing  of  the  Common  Grosbeak. 

be  Tory  shy  in  theif  nature.  They  feed  upon  seeds  and  fruits,  and  are  exceedingly 
ted  of  the  kernels  of  stone  fruit,  which  their  powerftil  bills  enable  them  to  crack  with 
gnat  fiKSiHty.    The  only  British  species  is  the  Common  Grosbeak  {Coecothrauates 
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pufyaris),  or  Hawfincliy  as  it  is  frequently  called,  a  bird  which  is  Tcrj 
tMuts  of  the  continent  of  Europe,  bat  was  long  supposed  to  be  only  an  oeeasional 
winter  risitor  to  our  islands.  It  appears,  however,  that  the  Inrd  really  reeidea  per- 
manently  and  breeds  in  this  country,  and  it  is  probably  owing  to  its  extreme  shyneas 
that  it  was  so  long  considered  a  rare  British  bird.  According  to  Mr.  H.  DodUeday,  it 
is  abundant  in  Epping  Forest,  where  it  feeds  principally  on  the  seeds  of  the  Ham- 
beam,  but  also  exercises  its  powerful  bill  on  the  "  kernels  of  haws,  plum  stones,  laard 
berries,  &c.,  and  in  summer  makes  great  havoc  amongst  green  peas  in  gardens." 
Temminck  says  that  on  the  continent  it  feeds  principally  on  the  seeds  of  the  plane  tree, 
pine,  and  cherry.  The  last  named  ornithologist  states  that  its  nest  is  elaboratly 
constructed,  and  placed  on  the  highest  branches  of  the  trees ;  but  from  Mr.  Douide- 
day's  observations,  it  appears  that  the  birds  prefer  a  whitethorn  bush  to  any  other 
situation,  although  tbey  frequently  bmld  in  oaks,  hornbeams,  hollies  and  fir  trees. 
The  nest  is  composed  of  dead  twigs  of  various  trees  and  shrubs,  mixed  with  pieces  of 
gray  lichen.  The  latter  material  occurs  in  greater  or  less  quantities  in  all  the  nests. 
Thoy  are  lined  with  fine  roots  and  hair.  The  eggs  are  from  five  to  six  in  number,  of 
a  palo  olive  green  colour,  spotted  with  black.  The  bii-d  is  about  seven  inches  in  length, 
and  in  foi-m  has  a  good  deal  of  resemblance  to  a  stout  built  Sparrow.  Its  coloan 
are  diiFcrcnt  shades  of  brown  and  gray,  variegated  with  black  and  white,  and  notwith- 
sianding  the  sobriety  of  its  tints,  it  must  be  regarded  as  a  handsome  bird. 

The  other  species  of  this  group  are  generally  distributed  in  both  hemispheres. 
Many  of  them  are  beautiful  birds,  and  some  are  celebrated  as  fine  songsters.  One  of 
the  finest  species  is  the  Cardinal  Grosbeak  {Cardinalis  virginianus),  a  common  North 
Aniorican  species,  the  general  colour  of  the  male  of  which  is  a  fine  bright  red.  The 
head  of  this  bird  is  also  adorned  with  a  pointed  crest,  which  it  can  raise  at  pleasure 
into  a  perpendicular  position,  and  which  gives  it  an  air  of  great  sprightliness.  It  is 
about  an  inch  longer  than  the  European  species. 

Sumo  singular  little  birds  belonging  to  this  group  were  discovered  in  the  Gralapagos 
Ishinds  by  Mr.  Darwin,  and  have  been  described  by  Mr.  Gould  under  the  generic 
nnmo  of  Oeoaptzn.  Unlike  the  rest  of  the  group,  these  birds  seek  their  food  upon  the 
ground,  frequenting,  according  to  Mr.  Darwin,  "  the  rocky  and  extremely  arid  parts  of 
tlio  land,  sparingly  covered  with  almost  naked  bushes,  near  the  coasts ;  for  here  they 
find,  by  scratching  in  the  cindory  soil  with  their  powerful  beaks  and  claws,  the  seeds 
of  grasses  and  other  plants,  which  rapidly  spring  up  during  the  short  rainy  season,  and 
as  rapidly  disappear."  Tbey  dig  up  roots  and  seeds  from  a  depth  of  six  inches  in  the 
soil,  and  are  in  consequence  very  destructive  to  vegetation.  During  the  dry  season 
thoy  often  eat  portions  of  a  cactus,  the  Opuntia  Oalapageiet^  which  grows  in  those 
islands,  probably  for  the  sake  of  the  moisture  which  it  contains.  Two  or  three  other 
nearly  allied  genera  are  found  in  the  Galapagos  group ;  but  one  of  these  {Caetonm)  is 
strikingly  distinguished  fh>m  Oeosju'za  by  the  form  of  its  bill,  which,  instead  of  being 
very  short  and  thick,  as  in  the  latter  genus,  is  considerably  elongated,  and  bears  some 
rosemblancc  to  that  of  a  Starling.  The  species  Cactomis  scandens,  as  its  name  implies, 
climbs  about  upon  the  cactus  above  referred  to,  the  fruit  of  which  constitutes  a  great 
part  of  its  food ;  but  it  also  descends  to  the  ground,  and  searches  for  seeds  in  the 
manner  of  the  Owspita. 

The  third  sub-family  of  the  FringiUidse  is  that  of  the  Tanapvue,  or  Tanagezs,  s 
group  of  splendidly-coloured  birds  which  are  peculiar  to  America,  and  almost  entinlj 
oonfincd  to  the  southern  division  of  that  continent.    The  Tanageia  are  distinguished 
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from  the  Finohes  in  general  by  the  possession  of  notches  in  the  upper  mandible,  a 
character  which  induced  Cuvier  and  several  other  naturalists  to  place  them  amongst 
the  Dentirofttral  birds.  The  bill  in  these  birds  is  usually  triangular  at  the  base,  with 
the  ridge  of  the  upper  mandible  more  or  less  arched ;  the  wings  are  rather  short  and 
pointed,  and  the  feet  short  and  slender.  The  hind  toe  is  elongated  and  strong,  and  all 
the  toes  are  armed  with  stout,  curved  claws.  The  tarsi  are  usually  covered  with 
transverse  Boales ;  but  in  some  cases  these  give  place  to  a  single  long  plate,  which 
occupies  nearly  the  whole  length  of  the  tarsus. 

These  beautiful  little  birds,  as  already  stated,  are  principally  found  in  the  warmer 
regions  of  South  America.  Of  222  species  which  Mr.  Sclater  refers  to  the  group, 
193  belong  to  the  South  American  continent ;  and  the  remainder,  with  but  few  ex- 
ceptions, are  from  Central  America  and  the  southern  parts  of  Mexico.  A  few  species 
are  found  in  the  West  Indian  Islands,  and  three  arc  summer  visitors  to  the  United 
States. 

The  Tanagers  feed  upon  fruits  and  insects,  and  usually  collect  in  considerable 
troops.  Their  nests  are  built 
upon  the  branches  of  trees, 
and  are  usually  of  a  rather 
dight  texture.  In  the  hot 
dimates  they  are  said  to  pro- 
dace  two  broods  in  the  year, 
but  the  species  which  visit 
North  America  appear  only 
to  breed  once. 

Most  of  these  birds  have 
a  pleasing  song,  and  some  of 
them  are  remarkable  for  their 
musical  powers;  the  genus 
Suphonia  receives  its  name 
from  this  circumstance.  The 
typicsl  species  of  this  genus, 
the  JSuphonia  musiea,  or  Or- 
ganist Tanager,  is  a  native  of  the  West  Indies ;  it  is  about  four  inches  in  length,  and 
the  plumage  of  the  male  is  beautifully  varied  with  black  and  orange.  Orange,  scarlet, 
and  black  are  in  fact  prevalent  colours  in  this  group  of  birds,  and  their  appearance 
amongst  the  trees  of  their  native  woods  is  said  to  be  exceedingly  brilliant. 

•  We  now  come  to  the  sub-family  of  the  Fringillinay  or  True  Finches,  a  most  exten- 
sive and  generally  distributed  group  of  birds,  many  of  which  are  distinguished  for  the 
beauty  of  their  plumage,  whilst  others  are  amongst  our  most  esteemed  singing  birds* 
These  birds  have  usually  a  short,  conical  bill,  which  is  broad  at  the  base  and  gradually 
dopes  to  the  extremity ;  the  upper  mandible  is  very  rarely  notched.  The  wings  are 
elongated  and  pointed ;  the  tail  variable  in  length  and  form ;  the  toes  and  tarsi  slender, 
the  latter  being  about  the  same  length  as  the  middle  toe,  and  the  former  generally 
aimed  witii  long,  curved,  and  acute  claws. 

When  the  breeding  season  is  over,  these  birds  usually  collect  into  largo  flocks  and 
fly  in  company  in  search  of  food.  This  consists  principally  of  the  seeds  of  various 
plants^  and  some  of  the  species  will  also  attack  fruit.  During  the  breeding  season  they 
capture  great  nmnbers  of  insects  for  the  nourishment  of  their  young,  but  at  other  times 


Fig.  215.— Organist  Tanager  [Euphonia  mmica). 
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appear  to  pay  but  little  attemtion  to  this  deicriptioa  of  Ibod.    Koet  of  ikon  an  zemadt- 
able  kft  the  Deatneae  and  wannth  of  their  nests. 

Of  this  group  we  have  flcreral  well-knovn  British  species,  some  of  wluA  in  pcr- 
maacBtly  resident  with  ns,  whilst  others  CMily  yiait  os  at  particular  soaaoaa.  Of  tt9 
former,  the  Sparrow  {Pauer  domatieus)  is  a  funiliar  example,  and  othoca,  ahaBsk 
tqvMy  so,  are  the  Chaffinch  {FrmgiUa  e4dihd)y  the  Linnet  (Lm^im  MMiM^taa),  and  tke 
Goldfinch  {CarduUit  eUgam).      The  laet  named  speoiea  (Fig.  216)  is  undanhMly  U» 


Fig.  216.— Head  of  the  Goldfinch  {Cardtulis  elegans).    a,  male ;  h,  female. 


gayest  in  hid  apparel  of  all  our  small  naUve  Mrds,  and  as  his  song  is  exoeedingly  sweet 
find  very  charmingly  modulated,  he  is  a  great  favourite  with  most  people.  The  G«U* 
finch  feeds  upon  the  seeds  of  Tariona  plants,  but  is  especially  fond  of  those  td  ths 
(lifTcrcnt  kinds  of  Thistle,  aad  wherarv  these  plants  have  been  allowed  to  ripen  thflir 
Rccdfl  in  any  quantity,  the  Goldfinch  nay  be  seen  clinging  to  the  stalks  in  eyefy  poflh 
tion,  like  a  tiny  Parrot,  picking  out  the  little  seed-vessels,  and  scattering  their  downy 
plumes  to  the  wind.  It  is  Ttry  generally  distributed  in  this  country,  and  is  also  foaad 
in  all  parts  of  ISnrope.  The  nest  is  remaikably  neat  and  round ;  it  is  formed  of  aoss, 
Hlondcr  twigs,  grass,  and  roots,  and  usually  lined  with  wool,  the  down  of  plants,  mi 
liairs.  Its  ordinary  position  is  in  a  tall  hush  or  a  hedge,  but  the  bird  often  builds  is 
nppl(*  or  pear  trees  in  orchards.  The  eggs  are  four  or  five  in  number,  and  Y&ry  ddi- 
oato  In  their  appearance.  Their  colour  is  a  palo  bluish- white,  spotted  with  poi]^  tad 
brown. 

Tho  liinuot,  so  called  from  its  partiality  for  the  seeds  of  flax,  is  another  my 
beautiful  Hon;;  bird,  although  in  its  plumage  it  is  far  more  sober  than  the  QoldfindL 
NovorthcloBs,  during  tho  breeding  season,  the  male  Linnet  acquires  a  rad  tinge  <A  tht 
breast  and  crown  of  tho  head.  These  birds  appear  to  prefer  oommona  and  plaoei  o?v- 
;;rown  with  furiso,  and  it  is  usually  under  the  protection  of  the  formidable  q^iaM  of  Atf 
plant  that  thi^y  build  their  nests  and  bring  up  their  young. 

Tho  ChafTlm^h  {Trmffilla  cmhhs)  is  a  handsome  bird,  almost  equalling  the  Qoldflncli 
in  tho  elegan(*o  nnd  8i)rightline8s  of  his  appearance ;  and,  although  his  long  is  ftr 
inferior  to  that  of  tho  two  species  above  referred  to,  yet,  from  its  being  an  indication  of 
the  approach  of  ppring,  it  is  hoard  with  pleasure  by  most  people :  and  the  bird  is  in 
fttot  a  favourite  with  everyimo  except  tho  gardeners,  for  whose  radish*8eed  ho  enter- 
tains a  most  extraordinary  predilection, 

Tho  two  or  three  species  of  Finches  which  regularly  visit  this  country,  all  come 
to  us  to  pass  the  winter.  A  few  individuals,  indeed,  usually  remain  throng^  the 
summer  and  breed  here ;  but  tho  greater  part  of  them  quit  na  in  the  spring  for 
their  breeding-grounds  iu  the  north  of  Europe.  The  best  known  species  is  the  Leseer 
Uedpolo  {LiHotn  UtMfim^  Fig.  217),  which  is  taken  in  great  abundance  by  the  bird- 
eatchors  in  tho  latter  part  of  the  autumn.    It  is  the  smallest  of  the  Britii^  species  of 
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Fig.  217.. 


•Head  of  the  Lesser  Bedpole 
{Zinota  Linaria). 


this  group,  and  iB  a  lundBome,  lively,  little  bird.     It  arrives  in  this  country  about  the 
end  of  Sefptember,  and  remains  here  until  April. 

Of  the  exotic  speoiea,  the  beet  known  i»  the  conunon  Canary  bird  {Oarduelia 
canmria),  a  native  of  the  Oanary  Islands,  where,  and  in  Madeira,  it  is  still  found  wild. 
Tke  wild  bird  is  very  different  in  appearance  from 
the  domesticated  varieties  with  which  we  are 
fiunilior,  being  of  a  grayish  colour ;  but  it  is  said 
by  Dr.  Heinotin  to  be  a  beautiful  songster.  Like 
the  other  Finches,  it  builds  a  nest  with  roots, 
moss,  and  fioathcrs,  usually  in  tall  bushes  and 
trees ;  it  lays  from  four  to  six  eggs,  and  is  said  to 
breed  five  or  six  times  in  the  season. 

This  favourite  cage-bird  was  introduced  into 
Europe  in  the  sixteenth  century,  and  has  since 
always  been  highly  prized.  It  is  now  bred  in 
great  quantities  in  large  establishments  in  Ger- 
laany,  whence  the  greater  part  of  Europe  is  supplied  with  Canary  birds. 

Several  other  exotic  species  are  also  brought  to  this  country.  Of  these,  the  com- 
monest are  the  Amadavade  {FringUla  amandava),  and  the  Rice  bird  or  Java  Sparrow 
{Ortftotmi*  orynvora).  The  former  is  a  very  small  bird,  scarcely  four  inches  in  length, 
of  a  brownish  colour  above,  paler  beneath,  and  spotted  with  white ;  the  rump  is  red, 
and  the  quill  feathers  of  the  tail  and  wings  black.  The  bill  is  also  of  a  fine  red 
colour.  This  elegant  little  bird  is  common  in  most  parts  of  southern  Asia,  whence  it 
is  imported  into  Europe  in  great  quantities.  The  Java  Sparrow  is  a  considerably 
larger  bird  than  the  preceding,  and  of  a  delicate  bluish  colour,  with  the  top  of  the 
head  black,  the  cheeks  and  the  bill  red.  It  is  a  native  of  Java  and  other  parts  of  Asia, 
where  it  9i,ppeaxB  to  be  exceedingly  abundant ;  it  feeds  to  a  great  extent  on  rice. 

The  £mbermna,  or  Buntings,  approach  very  closely  to  the  Pinches.  They  have  a 
conical,  acute  bill,  with  the  ridge  of  the  upper  mandible  nearly  straight,  and  its 

margins  sinuated  and  inflected,  or  turned 
Ml'*^    '     ^^^^HB^^^.  in.      The  palate  is  furnished  with  a 

knob  ;  the  wings  are  of  moderate  size ; 
the  tarsi  are  about  equal  in  length  to 
the  middle  toe ;  the  hind  toe  is  longer 
than  the  inner  one,  and  the  claws  are 
slender.  These  birds  are  very  generally 
distributed  in  both  hemispheres.  They 
are  more  terrestrial  in  their  habits  than 
the  Fringillinaa,  generally  feeding  on 
the  ground,  and  building  their  nests 
either  in  low  bushes  or  in  tufts  of  grass. 
Like  the  Finches,  they  collect  into 
large  flocks  in  the  winter,  and  frequent 
the  open  fields.  Their  food  consists  of 
seeds  and  insects ;  in  the  course  of  the 
autumn  they  pick  up  large  quantities  of 
grain  in  the  stubble  fields,  and  become  quite  fat,  when  some  of  the  species  are  regarded  as 
great  delicacies.    One  of  these  is  the  Ortolan  (Emberisa  hortiUana),  a  very  abundant  bird 


Rg.  218.— Head  of  the  CJom  Bunting 
{Rnherlza  miliaria).   • 
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in  the  South  of  Europe,  where  they  are  caught  in  great  numbers  at  the  ocmunenoement 
of  autumn,  and  fattened  for  the  table  upon  oats  and  millet  seed.  To  fiudlitata  the 
process  of  fattening  they  are  kept  in  a  dark  room.  The  Ortolan  oocurs  oooanonally  in 
Britain,  with  five  other  species  of  the  genus  Emberisa;  and  two  species  of  PUcimphmmy 
or  Lark-BuntiDgs,  also  make  their  appearance  here  in  the  winter,  but  breed  in  the 
colder  regions  of  both  Europe  and  America. 

The  AlaudnuBf  or  Larks,  are  distinguished  from  all  the  othetr  Fringillidse  by  the 

great  length  and  straightneas 
of  the  claw  of  the  hind  toe— 
a  character  which  they  pos- 
sess in  common  with  the 
Pipits  (^fiMtM)  amongst  the 
Dentirostres.  The  bill  is 
rather  short  and  conical; 
the  upper  mandible  is  not 
notched  at  the  tip,  and  the 

vi^  oio    1?^* -.**!.   CI    1   1./^,    ,^    '  wings  exhibit  a  remarkaUe 

Fig.  219.~Foot  of  the  Sky-lark  (^tettrfo  afreiww).  V    *   .  ^i.    .     ..»  -n 

'  character,— the  tertiary  qpm 

are  much  elongated,  usually  as  long  as  the  primaries  (Fig.  220). 

The  position  of  these  well-known  birds  is  indeed  somewhat  problematical,  as  they 
exhibit  a  combination  of  the  characters  of  several  very  distinct  groups  of  birds. 
Thus  the  Pyrrhulauday  or  Finch-larks,  appear  to  lead  directly  to  the  true  Finches,  and 
the  genus  PleetrophaneSf  amongst 
the  Buntings,  also  serve  to  con- 
nect the  Larks  with  the  other 
members  of  the  present  family ; 
whilst,  on  the  other  hand,  the 
Pipits  agree  so  closely  with  them 

in;  the   size  and  form   of  the  Fig.  220.— WingoftheSky-lark. 

hinder  claw,  and  the  great  deve- 
lopment of  the  tertiary  quills,  that  they  appear  almost  to  form  a  single  group.  But  the 
Pipits  are  evidently  allied  to  the  Motacillay  which  are  Dentirostral  Birds.  On  the 
whole,  it  seems  as  though  these  birds  stood  on  the  confines  of  the  two  groups,  with 
their  affinities  about  equally  balanced. 

The  Larks  are  generally  distributed  throughout  the  Eastern  Hemisphere,  and  one 
species  also  occurs  in  North  America.  They  generally  frequent  open  places,  especially 
meadows,  where  they  run  upon  the  ground  in  search  of  the  seeds,  worms,  and  insects 
upon  which  they  feed.  They  never  hop  like  the  other  members  of  the  family.  Their 
flight  is  rapid  and  undulating ;  but  some  of  them  also  have  the  habit  of  rising  per^ 
pendicularly  to  a  great  height  in  the  air,  singing  the  whole  time.  They  make  their 
nests  on  the  ground,  and  produce  from  four  to  six  spotted  eggs.  There  is  a  great 
sameness  in  their  colouring,  which  usually  consists  of  shades  of  gray  and  brown,  often 
assimilating  closely  to  the  soil  upon  which  the  birds  live. 

Five  species  have  been  found  in  Britain.  Of  these  the  most  familiar  is  the  Sky- 
lark {Alauda  anrnitis,  Fig.'221),  which  is  also  known  as  the  Field-lark,  from  its  con- 
stantly inhabiting  meadows  and  corn-fields.  It  begins  to  sing  early  in  the  spring,  and 
continues  its  song  until  late  in  the  autumn,  generally  singing  whilst  rising  or  fedling 
perpendicularly  in  the    air,  although  his  joyous  notes  are  occasionally  poured  forth 
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Fig.  221.— Bead  of  tlie  Sky-lark  {Alauda 

arveruia). 


whilst  sitting  on  the  ground.  So  powerful  is  the  voice  lodged  in  this  little  hody,  that 
its  sound  may  be  heard  long  after  the  songster  is  ^uite  out  of  sight;  and  even 
tiien  a  practised  ear  can  distinguish  those 
peculiarities  in  the  song  which  mark  whether 
the  bird  is  still  rising,  or  stationary,  or  gra- 
dually descending.  The  Lark  sings  for 
about  eight  months  in  the  year,  and  as  his 
notes  are  remarkable  for  their  power  and 
TiTacity,  he  is  a  great  favourite  as  a  cage- 
bird.  In  the  summer  his  song  commences 
before  three  o'clock  in  the  morning,  and 
continues  till  after  simset.  He  is  also 
T9ty  long-lived,  and  thrives  well  in  confine- 
ment, notwithstanding  a  commonly  received 
notion  that  his  perpetual  fluttering  against 

the  bars  of  the  cage  is  a  sign  of  regret  at  the  loss  of  his  liberty.     Mr.  Tarrell  mentions 
an  instance  of  one  of  these  birds  living  in  a  cage  for  nineteen  years  and  a  half. 

The  nest  of  the  Sky-lark  is  placed  on  the  ground,  often  imder  the  shelter  of  a  clod 
or  tnft  of  grass.  It  is  composed  of  different  grasses.  The  birds  usually  pair  in  April, 
and  produce  two  broods  in  the  course  of  the  summer.  During  the  winter  tiiey  assemble 
in  large  flocks,  and  are  then  often  taken  in  great  numb^ns  by  dragging  a  net  over  them 
irhen  they  have  taken  shelter  in  the  stubble  and  herbage. 

Of  the  other  British  species  one,  the 
Wood-lark  [Alauda  arborta^  Fig.  222),  is 
pretty  generally  distributed  in  the  country, 
although  by  no  means  so  common  as  the 
Sky-lark.  It  is  found  principally  in  fields 
which  are  interspersed  with  woods,  copses, 
and  hedges,  and,  unlike  the  Sky-lark, 
frequently  perches  upon  trees,  and  sings 
in  that  situation.  Its  nest  is  usually  made 
under  the  shelter  of  a  bush ;  it  is  composed 
of  coarse  grass  and  moss,  lined  with  fine 
bents  and  hairs.  Its  note  is  greatly 
admired. 

The  Shore-lark  [Otocorit  alpettria)  is  rare 
in  Britain;  it  is  the  only  species  of  the 
group  found  in  America,  in  the  northern  parts  of  which  continent  it  breeds  during  the 
summer  months,  proceeding  southwards  in  the  winter,  sometimes  as  ^  as  Yirgioia 
and  Carolina.  It  breeds  on  the  rocky  coasts  of  Labrador,  and  on  the  shores  of  the 
Arctic  Sea.  In  Labrador,  the  nest  is  made  upon  a  patch  of  lichen,  which  the  bird 
.resembles  so  closely  in  its  tint,  that  when  sitting,  she  will  remain,  trusting  to  this  for 
concealment,  until  the  intruder's  foot  is  almost  upon  her.  When  danger  approaches 
jerj  near,  however,  the  bird  immediately  flutters  away,  feigning  lameness  with  so 
much  art,  that  one  unaccustomed  to  the  habits  of  the  species  would  in&llibly  be 
deceived.    The  other  two  species  are  of  exceedingly  rare  occurrence. 

The  JPyrrhuHnOy  or  Bullfinches,  forming  the  next  sub-family,  greatly  resemUe  the 
Grosbeaks  in  many  of  their  characters,  especially  in  the  large  size  of  the  head,  and  the 


Fig.  S2S.— Head  of  the  Wood-lark  {Akutda 
arlorem). 


ORQANIC  NATURE— No.  XXXVIII. 


274  THE  BULLFI5CHE8. 


stoutneM  of  tho  bill  (Fig.  223),  which  is  compressed,  with  the  ridge  of  the  upper  min- 
diblc  convex.  Tho  wings  are  rounded,  the  tarsi  short,  and  the  lateral  toes  are  xuoaJif 
unequal. 

Tho  BuUflagfcw  mn  ythriyiMy  inhabitants  of  the  temperate  regions  of  the  irorld, 
very  few  BpmAu  Mag  &«■!  Wlirccn  tho  tropics.    They  occur  in  both  hemispheres, 

uid  feed  principally  upon  seeds,  the  hardest  arre- 
le^s  of  which  are  unable  to  resist  the  action  of 
ttkiir  powerful  bills.  They  also  devour  herries  of 
Tarious  kinds,  and  in  the  spring  the  Common  BoS- 
finch  {Pyrrhnla  vulfttrii)  is  exceedingly  detrlruetiTS 
in  gardens,  from  its  attacking  the  flower-bods  of 
fruit  trees,  frequently  to  such  an  ertent  as  to 
ruin  tho  whole  crop.  They  generally  live  in  wooded 
districts. 

The  Common  BuMnch  is  a  weU-knownBtitiA 
^^^Trllh'^vuf'arlf^^^^  species,  which  is  often  kept  in  eonihiemeat,  prin- 
cipally on  account  of  its  liveliness,  and  the  beauty 
of  its  plumage.  Tho  male  has  the  top  of  the  head,  the  wings,  and  the  tail,  Made ;  the 
back  grayish,  with  the  mnip  white ;  and  the  lower  surface  bright  red.  The  haek  in  te 
femalo  is  brownish,  and  the  lower  parts  yellowish-brown.  TheBuUfinoh  is  an  ahnnduflj 
distributed  bird  in  this  country,  where  it  inhabits  small  woods,  plantatioiis,  he^ft^iovi^ 
and  orchai'ds,  especially  in  cultivated  districts.  It  builds  its  nest,  whichisceinpoiedof 
small,  dry  twigs,  and  lined  with  fine  roots,  at  a  height  of  four  or  five  feet  firom  the 
ground,  either  in  a  bush  or  on  the  branch  of  a  fir  tree ;  iti  ^fg^wm^/m  or  five  in 
number,  of  a  pale  bluo  colour,  spotted  with  purple  and  bmwB.    It  Witil  In  l^y. 

The  natural  voice  of  the  Bullfinch  has  nothing  te  ■aftnm— rf  i^  ahhoq^aome  of 
its  notes  are  said  to  be  soft  and  plaintive.  It  is  rciMikaUe,  howevei^  ftr  ifti  aaoellent 
memory,  which  enables  it  to  retain  tunes  which  have  been  phased  or  wUtMl  la  it  for 
somo  time.  To  receive  this  instruction  young  birds  token  froai  tka  BMftm  the  test, 
and  the  course  of  teaching  usually  lasts  for  about  nine  months,  as  irilh  a  ahorter  period 
of  instruction  the  birds  are  liable  to  get  their  lessons  imperfectiy.  Tka  airs  are  gene- 
rally played  to  them  tithcr  ^*ith  a  ilagcolet  or  a  small  bird-oigo^  and  the  best  time 
for  giving  them  their  lesson  is  suid  to  bo  soon  after  they  have  been  fed,  as,  acoording 
to  Bochsti^n,  they  are  particularly  attentive  whilst  digestion  ■  going  on.  With  all 
this  ooro  tho  birds  often  lose  the  whole  or  part  of  their  song  during  their  first  moult,  so 
that  it  is  no  wonder  that  a  good  piping  Bullfinch  frequently  fetches  a  considerable  stun* 
Most  of  them  are  trained  in  Oermany,  and  groat  numbers  are  imported  into  Engbod 
{torn  that  country. 

Another  species,  of  which  a  few  speciments  have  been  shot  in  this  eoimtry,  is  the 
IHne  Orosbeak,  or  Pino  Bullfinch  (Pmicola  mwledtor)^  which  is  an  exoeedia^ 
ab\indant  bird  in  the  Arctic  portions  of  both  continents,  but  appears  to  be  only  a  ive 
visitor  to  the  more  tem|>erato  regions  of  Europe,  although  in  America  it  pv- 
fbrms  pretty  regular  migrations  from  the  Arctic  regions,  where  it  breeds  during  the 
summer,  to  the  northern  and  middle  parts  of  the  United  States.  It  is  consid^^ 
larger  than  our  ci>mmon  Bullfinch,  measuring  beti»-een  eight  and  nine  inches  in  length 
but  resembles  it  closely  in  its  general  form,  although  the  colours  are  very  diflEnent 
The  heed,  the  neck,  the  fore  part  of  the  breast  and  the  rump  are  all  of  a  bright  red 
colour ;  the  bark  is  grayish-brown  or  black,  with  the  frathers  edged  with  red,  and  the 
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lower  put*  are  li^  gnf.  The  vings  and  tail  are  duikj,  but  many  of  the  fsathen  in 
the  fonaer  are  Upped  and  margined  with  white,  ao  a*  to  produce  two  more  or  kea  dia» 
tiiiet  white  hands.  In  ita  habits  the  Pine  Groebeak  doadlj  resembles  the  comiMB 
Bullfindi,  and  its  food  appears  to  be  of  the  same  nature.  In  its  Arctic  residence  it  is 
Bsid  to  feed  pnocipallj  on  the  buds  of  the  birch-^iUow.  In  the  more  temperate 
ngiona  which  it  visits,  it  generallj  haunts  the  Fine  forests,  and  is  rarelj  met  with  in 
any  place  where  these  do  not  exist.  In  Eossia  it  is  said  to  be  taken  and  brou|[^  to 
markoi  in  great  quantities,  as  its  flesh  is  considered  Tery  good.  It  is  also  described  as 
ETsry  ag^raeahle  sQngster.  Several  other  species  are  found  in  the  northern  parts  of 
hath  hemwpberes,  but  the  habits  of  all  are  very  similar. 

The  X«£tfMS,  or  Orosdbills,  are  also  very  similar  to  the  preceding,  but  are  distin- 
guiflihed  by  ^  pecnlisr  atructure  of  the  bill,  which  is  considerably  longer  than  in  the 
fiullfinehesy  and  eompreBied  towards  the  tip»  where  the  mandibles  are  more  or  kas 
hooked  and  ^roased  (Figs.  224  and  22^).    Like  the  Bullfinches  and  Orosheaks,  theae 


Figs.  224  and  225.— Head  of  the  Common  CroasbUl  {Zoeio  curvtroitrm). 
a«  from  above ;  b,  from  the  side. 

are  "very  stout  birds,  with  large  heads  and  strong  bills ;  they  are  generally  distributed 
over  the  northern  parts  of  botii  hemispheres,  especially  in  the  forests  of  pines,  the  seeds 
^f  these  trees  constituting  their  principal  food.  For  the  extraction  of  the  seeds  from 
tine  hard  woody  oones  of  the  different  species  of  pines,  the  bills  of  these  birds  appear  to 
be  particularly  adapted;  and  tiie  ease  and  rapidity  with  which  they  perform  this 
openiti(m  are  said  to  be  astoniBhing.  They  do  not,  however,  confine  themselves  strictly 
to  this  food,  bat  will  ofken  eat  the  seeds  of  other  trees ;  and,  according  to  some  ob- 
esT^^n,  they  frequently  visit  orchards  and  destroy  great  numbers  of  apples,  with  the 
view  of  getting  at  the  seeds.  The  birds  are  said  to  split  the  apples  with  one  or  two 
UowBof  thebiU.  ■ 

Three  species  have  occurred  in  the  British  islands— the  Common  Crossbill  {Loxia 
ewinrogtfYi,  Figs.  224,  226),  the  Parrot  Crossbill  {Loxia  pityopsittdeui)^  end  the  White- 
winged  Crossbill  {Loxia  leucoptera) .  The  first  of  these  is  the  commonest  species  all  over 
Europe,  as  also  in  this  country,  which,  however,  it  seems  to  visit  at  very  irregular 
periods,  occasionally  occurring  in  great  quantities  for  a  time,  and  then  almost  entirely 
ceasing  its  visits  for  some  years.  In  this  country  it  appears  to  breed  very  rarely ; 
the  nest  is  composed  of  grass  and  twigs,  lined  with  finer  grass  and  a  few  hairs,  and  is 
tisually  placed  near  the  top  of  a  pine  tree.  The  actions  of  the  bird,  both  in  a  state  of 
liature  and  in  confinement,  arc  very  Parrot-like,  ss  it  constantly  climbs  about  \rith 
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the  assistance  of  its  hooked  mandibles.  The  true  object  of  the  peculiar  arrangement 
of  these  organs  is,  howeyer,  to  enable  the  bird  to  get  at  its  common  food  with  ease, 
and  fortius  puipose  they  are  admirably  adapted.  Buffon  indeed,  with  his  customary 
flippancy  in  disposing  of  anything  for  which  he  could  not  immediately  account, 
describes  the  formation  of  the  bill  in  the  Crossbill  as  a  defect,  or  error  of  nature, 
saying  that  from  the  currature  and  obliquity  of  the  mandibles  the  bird  is  incapable  of 
bringing  the  two  points  in  contact  so  as  to  pick  up  seeds,  and  that  it  is  consequently 
obliged  to  take  all  its  food  at  the  side  of  the  bill.  It  appears,  however,  from  the 
observations  of  other  naturalists  who  have  trusted  less  to  their  imagination,  that  the 
bill  of  this  bird  exhibits  in  its  structure  a  wonderful  adaptation  to  its  peculiar  mode 
of  obtaining  its  food,  and  that  so  far  from  being  a  defect  it  is  in  reality  a  perfection. 
According  to  Townson,  who  was  one  of  the  first  to  contradict  Buffon's  assertions,  tiie 
bird  insinuates  its  bill  between  the  scales  of  the  fir  cones,  and  then  by  a  lateral  action 
of  the  lower  jaw  forces  these  asunder,  when,  by  bringing  the  points  of  the  mandibles 
immediately  over  each  other,  it  can  pick  out  the  seed  in  the  same  manner  as  if  the  bill 
had  the  usual  form.  He  adds,  that  the  lateral  force  of  the  lower  mandible  is  sur- 
prising, and  that  when  he  gave  almonds  in  the  shell  to  some  which  he  kept  in  con- 
finement, they  first  picked  a  hole  in  the  shell,  and  then  enlarged  it  by  wrenohing  off 
pieces  with  the  lower  mandible. 

The  Conunon  Crossbill  is  found  abundantly  all  over  the  continent  of  Europe,  but 
especially  towards  the  north ;  in  some  places  it  is  constantly  brought  to  maiket  fat  the 
table,  and  appears  to  be  highly  esteemed.    It  also  occurs  in  North  America. 

Of  the  two  other  British  species,  the  Parrot  Crossbill  appears  to  be  rather  rare, 
not  only  in  this  country,  but  also  on  the  continent.  The  third  species,  the  White- 
winged  Crossbill,  is  also  rare  in  Britain,  and  the  country  in  which  it  is  most  abundant 
appears  to  be  the  extreme  northern  part  of  America.  It  occurs  more  frequently  in  the 
northern  parts  of  the  continent  of  Europe  than  with  us,  and  is  supposed  to  reach  this 
part  of  the  world  from  the  forests  of  Siberia. 

The  last  group  of  this  family  is  that  of  the  Phi/totomina  or  Plant-cutters,  distin- 
g^hed  from  aU  the  rest  by  having  the  margins  of  their  mandibles  finely  serrated. 
The  bill  is  short,  conical,  and  stout,  as  in  the  Bullfinches.  These  birds  are  found  only 
in  the  temperate  regions  of  South  America ;  the  typical  species,  I^hytoioma  rara^  is  a 
native  of  Chili.  They  frequent  the  wooded  parts  of  the  country,  and  feed  upon  budfl^ 
fruits,  and  herbage,  which  they  cut  away  with  their  bills,  and  thus  often  do  great 
damage  when  they  visit  the  cidtivated  grounds.  The  amount  of  the  injury  is  greatly 
increased  by  the  circumstance  that  the  birds  mischievously  cut  off  quantities  </ 
buds,  fruits,  &c.,  for  the  mere  pleasure  of  throwing  them  down;  and  for  this  reason, 
the  peasants  wage  a  constant  war  with  them,  which,  according  to  Molina,  was  ra^dly 
diminishing  their  numbers.  They  also  occasionally  feed  on  insects.  Their  cry  is  said 
to  be  exceedingly  disagreeable,  resembling  the  noise  made  by  grating  the  teeth  of  two 
saws  together;  Molina,  the  original  describer  of  the  typical  species,  says  that  its 
native  name,  rara,  is  an  imitation  of  its  note. 

SUB-OBDBB  II. — ^DbNTHLOSTRSB. 

General  Gharaeiexti, — The  leading  characteristic  of  this  group,  as  we  have 
already  seen,  consists  in  the  presence  of  a  distinct  notch  on  each  side  of  the  extremity 
of  the  upper  mandible,  which  is  also  usually  more  or  less  hooked.  The  tarsi  are 
wm&Jlj  slender,  and  covered  with  broad  scales,  as  are  also  the  toes,  which  are  generally 
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long,  and  frequently  aimed  with  cuzred  and  acute  claws.  The  outer  toe  is  always 
more  or  less  united  with  the  middle  one,  and  this  is  also  the  case  in  some  instances 
with  the  inner  toe. 

The  Dentirostres  are  amongst  the  most  predaceous  of  the  Passerine  birds.  The 
nourishment  of  the  greater  proportion  of  them  consists  principally  of  insects,  and  a 
good  many  also  capture  and  devour  small  yertebrated  animals.  Berries  and  fruits 
likewise  constitute  a  part  of  their  food,  but  they  appear  very  rarely  to  eat  seeds.  They 
are  all  famished  with  the  singing  apparatus  at  the  lower  larynx,  and,  in  fact,  it  is  to 
this  group  that  our  sweetest  and  most  celebrated  songsters  belong. 

IMwiaions. — They  may  be  divided  into  five  principal  families,  each  of  which  in 
its  turn  includes  several  subordinate  groups. 

In  the  first  fiunily,  that  of  the  Laniiday  or  Shrikes,  the  bill  is  elongated,  strong, 

straight,  and  compressed,  with  the  tip 
of  the  upper  mandible  more  or  less 
hooked,  and  armed  on  each  side  with  a 
tooth  (Fig.  226) ;  the  base  of  the  bill  is 
usually  as  high  as  broad,  and  the  gape 
is  furnished  with  bristles,  of  which 
about  five  spring  from  each  side  of  the 
base  of  the  upper  mandible.  The  wings 
are  of  moderate  size,  sometimes  pointed, 
a,  ''"k^^^i4^  \\i^  sometimes  rounded,  and  the  first  primary 

\t.  *^iv  /vAV"  quill  feather  is  usually  much  shorter 

than  the  second.    The  tail  is  long  and 
Hg.226.-HMd^onhe^^backedShri^^  rounded.     The  tarsi  are  stout,  usually 

elongated ;  the  hind  toe  long,  broadly 
padded  beneath,  and  the  daws  are  long,  curved,  and  very  acute. 

The  strong  hooked  bill  and  curved  claws  of  these  birds  give  them  a  very  well 
marked  resemblance  to  the  Raptorial  birds,  and  this  similarity  is  almost  equally 
striking  in  the  habits  of  many  of  the  species.  They  not  only  prey  upon  the  insects, 
worms,  and  mollusca,  which  constitute  the  principal  part  of  the  animal  food  of  most 
of  the  Passerine  birds,  but  also  frequently  attack  and  destroy  small  birds  and 
quadrupeds.  This  resemblance  led  Cuvier  to  place  the  Shrikes  at  the  head  of  the 
Passeres,  close  to  the  Raptorial  birds ;  and  Linnseus  and  some  other  authors  went  still 
Idrther,  and  included  these  birds  with  the  Hawks  and  Owls  in  a  single  order. 

The  Laniid^  form  only  two  sub-families-*the  Laniirutf  or  Shrikes,  and  the 
JlumncphUiMSy  or  Bush  Shrikes.  The  former  are  distinguished  principally  by  having 
the  ridge  of  the  upper  mandible  more  or  less  curved,  whilst  in  the  Thamnophilints  it  is 
itndght,  and  only  arched  at  the  tip ;  the  bill  is  also  shorter  and  stouter  in  the  Laminae. 
The  LanHrudy  or  True  Shrikes,  are  almost  entirely  confined  to  the  Eastern 
Hemisphere.  In  the  Old  World  they  are  very  generally  distributed,  and  some  of  the 
species  have  a  very  wide  geographical  range. 

Three  species  are  found  in  Britain,  but  of  these  only  one,  the  Red-backed  Shrike 
(ZamfM  eoUuriOy  Fig.  226),  occurs  in  any  abundance.  It  is  a  bird  of  passage  in  our 
cUmate,  passing  the  winter  in  Africa,  and  arriving  in  England  about  the  latter  end  of 
April  or  the  beginning  of  May,  and  quitting  us  again  in  the  month  of  September.  It 
is  generally  seen  in  pairs,  frequenting  the  sides  of  woods  and  hedge-rows,  where  it 
perches  on  the  topmost  twigs  of  the  bushes  to  look  out  for  prey.     It  is  in  these 
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litaationfl  alio  that  it  buUdi  iti  nest,  wldch  is  of  ooosidenble  sise  m  firopoftiai 
to  the  bird,  eoaaposed  of  the  stalks  of  plants,  moss,  and  fihroua  foota,  and  Imei,  wiA. 
fine  bent  and  hair. 

This  bird,  and  indeed  all  the  common  species  of  Shrikes,  mn  distingmhed  by  a 
singular  habit,  namelj,  that  of  frequently  hanging  their  pray  npon  a  thorny  so  as  t» 
pull  it  to  pieces  with  move  ease.  Thej  retain  this  habit  m  captivity,  and  whin  hod. 
is  given  them  will  force  a  part  of  it  between  the  wires  of  their  cagv,  and  fStun  tog  at  ft 
wiA  their  bills.  Mr.  Henry  Donbleday  also  found  that  a  tame  Gray  flhtika  (Imdm 
ereubitor,  Fig.  197)  hung  up  what  it  could  not  eat  against  the  sides  of  the  eaget.  Tint 
curious  habit  is  referred  to  in  many  of  the  ordinary  namsa  of  tiliese  Mrda.  Is  ttmjji»itA 
they  are  called  Butcher-birds,  and  sometimes  Jfwc-iaittfm,  from  a  popolar  Misf  fiait 
they  always  collect  nine  carcases,  and  impale  them  upon  thoms»  befcre  bagiaamg  to 
feed.  A  translation  of  the  latter  name  is  also  applied  to  them  in  German ;  and  our 
common  species  is  called  r^eorekem",  or  the  Flayer,  by  ^bm  ¥rtmk.  The  generic  name 
ZiiaiiH  also  means  a  botoher.  They  appear  to  jlitlr  ^bm  inftcn  frsM  birds  before 
eating  them,  and  the  head  of  their  victim  is  sail  ta  folia  fsik  immiOf  int  devoured. 
The  hard  and  indigestible  parts  are  thrown  up  in  tiba  tasn  ■aBHrw hy  flba npacioos 
birds.  Hie  Gray  Shrike  (XflMiMi  saoiMbr,  Fig.  197),  thelargeatatfftaBdiHihfpeeies, 
i»  abont  the  size  of  a  Blackbird ;  the  common  species  is  between  two  mad  Ana  inches 
shelter.  The  third  British  ipecies,  die  Woodchat  {Lamm  rutam)^  is  abiMftftaaaiiie 
siae  aa  tiie  coamoa  ^ecies;  bat  both  it  and  the  Gray  Shrike  are  only  oeaadMil 
visitors  to  this  country.  The  voices  of  these  birds  are  generally  harsh,  bnt  they  can 
at  times  adopt  a  aoAer  note,  and  are  said  occasionally  to  mimic  the  songs  of  small 
birds,  in  order  «>  attract  them  into  their  vicinity.  This,  however,  is  cxecediiig^ 
dottbtfkil. 

One  or  two  other  nearly  allied  species  occur  on  the  continent  of  Eun^te,  snd  at 

least  two  in  Korth  Araeiies; 
ono  of  those  laihabitiBg  the 
latter  region  reaemhles  fte 
fiuropean  Gray  Shrike  so 
closely,  that  it  has  been  de- 
scribed as  tie  same  speeics. 
In  their  habits  they  are  all 


The  East  Indiea  posMfl 
several  spedea  of  Shrikes, 
viiidi  appear  to  agree  dosdy 
in  all  their  habits  wiA  our 
Britirii  sveeies.  The  Aui- 
tralian  speciea  bdong  to  three 
partinlsr  genera.  Of  tiiese 
the  soecies  of  the  geaas  M- 
rvnimiet  feed  principally  span 
isKcta.  in  seardi  of  wtitSi 
Aey  strip  ^e  baik  from  the 

*V  >r -rt«^  .^ir*^^j;f  j;..*^.^-*  jmrr^- .  tT*  ^**^  *"  •*"*"*  ^ 

Ibe  Oncmm  srvtete,  another 

Awsniban  $^|4c><«.  hc<fis  aK«i  :=$«m  ihe  c^vacic  aa,T?  tbaa  most  ipse  it  is  of  the  grocp. 
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It  is  remarkable  for  the  peculiar  oharacter  of  its  Toioe,  which  commences  with  Tery 
low  notes,  sounding  as  though  the  bird  was  at  a  considerable  distance,  and  then 
gradually  increases  in  power,  until  the  sounds  seem  to  come  from  immadiat^y  over  the 
haad  of  the  hearer,  the  bird  haying  been  very  likely  all  the  time  perched  upon  a  branch 
within  a  lew  Uet  ,of  him,  but  so  moticmless  that  its  discovery  is  almost  impossible. 

The  ThdumtopMwaj  like  the  true  Shrikes,  are  principally  inhabitants  of  the  Eastern 
fiemiaphere,  although  the  typical  genus,  ThoBmophiius,  is  peculiar  to  America.  The 
Thainophilintt  live  amongst  bushes,  where  they  feed  principally  upon  small  iaosects. 
Xhair  note,  according  to  B' Azara,  is  merely  a  repetition  of  the  syllable  iu ;  and  it  is 
only  heard  during  the  breeding  season. 

The  second  family  is  that  of  the  AmpelidaOy  or  Chatterers,  in  which  the  bill  is  rather 
iboKi,  broad  and  more  or  less  depressed  at  the  base,  presenting  a  distinctly  trian- 
gslar  farm  when  viewed  £rom  above.  The  ridge  of  the  upper  mandible  is  curved,  and 
the  iiQtehes  at  the  tip  are  distinct,  though  small.  The  wings  are  long  and  rounded; 
the  tail  usually  short;  the  tarsi  short  and  slender;  the  toes  of  moderate  length;  and 
ike  olaws  curved,  grooved,  and  acute  (Fig.  228). 

The  Ampelidffi  are  for  the  most  part  inhabitants  of  the  warmer  parU  of  the  world, 
They  feed  on  fruits  and  insects,  and  many  *  ; 
of  them  are  exceedingly  heautifol  in  tbcir  ^'  ^ 
plumage.  They  may  be  divided  into  six 
w^ftiroilies,  of  whidx  the  JHerurma^  or 
DaN>nga  Shrikes,  make  the  nearest  approach 
to  the  Laniide.  These  birds  have  the  ridge 
of  the  upper  mandible  keeled,  the  nostrils 
concealed  by  short  plumes,  the  gape  fur- 
nished with  strong  bristles,  and  the  tarsi 
and  toes  short  and  strongly  scutellated. 
The  wings  are  long,  with  the  fourth  and 
Ph  quills  h)ngest,  and  the  tail  is  also  long  Fig.228.— FootofWaxwlng(ilmi»«?«  gatrula). 
and  usually  forked  at  the  extremity.  The  Bicrurinffi  are  only  found  in  the  Eastern 
Hemisphere,  and  they  are  particularly  abundant  in  the  East  Indies  and  the  Islands  of 
the  A«iftf.ift  Archipelago.  Many  of  them  are  exceedingly  beautiful  birds,  their  average 
sise  is  about  that  of  a  Thrush  or  Blackbird,  and  they  appear  to  migrate  from  one  part 
of  the  country  to  another  with  the  monsoon. 

The  commonest  of  the  Indian  species,  the  Btcrutus  macroeereut,  has  received  the 
name  of  King  Crow,  from  its  habit  of  persecuting  the  Crows,  which  it  follows  with  the 
greatest  perseverance  and  clamour,  pouncing  down  upon  them  every  now  and  then,  but 
apparently  seldom  striking  them.  The  principal  food  of  this  and  most  of  the  species 
•onaists  of  insects,  eq>ecially  Grasshoppers,  for  which  they  watch  from  some  elevated 
penh^  and  on  perceiving  one  immediately  dart  down  upon  it.  For  this  purpose  they 
not  unfrequently  establish  themselves  on  the  backs  of  cattle,  sheep  and  goats,  whilst 
these  anT"*ft1tT  are  grazing.  They  fly  with  great  rapidity,  and  often  capture  insects,  on 
the  wing.  Some  of  the  species,  like  the  European  Shrikes,  appear  only  to  have  a 
harsh,  screaming  note,  but  others  are  said  to  be  oharming  songsters ;  and  one  species, 
the  Dicrurua  puradiaeus^  has  received  the  Hindoo  .name  of  ''  Susar  Lmtan"  or  '^  bird 
of  a  liiousand  tales,"  from  a  beUef  that  it  is  able  to  imitate  the  song  of  all  other  birds. 

The  Bicrurinse  live  in  the  jungles  and  build  their  nests,  which  are  composed  of 
gjrass,  twigs,  moss,  and  lichen,  in  the  forks  of  trees.    Their  architectural  powers  appear 


280  THE  CHATTERERS— THE  UMBRELLA  BIRD. 


to  be  Ter7  variable,  as  the  nests  of  some  of  the  species  are  described  as  carelesslj  pot 
together,  whilst  others  are  said  to  be  very  neat.  The  eggs  are  from  three  to  five  in 
number,  of  a  white  or  whitish  colour,  usually  spotted  with  reddish-brown. 

A  second  sub-family  is  that  of  the  Campephagina^  or  Caterpillar-eaters,  which,  like 
the  Dicrurinso,  are  almost  ezclusiyely  confined  to  the  warmer  parts  of  the  Old  Worid, 
only  the  single  genus  PHlottoffonus,  being  found  in  America.  These  birds  liaye  the 
bill  short  and  depressed  at  the  base,  with  the  ridge  of  the  upper  mandible  slightly 
curved,  and  the  gape  furnished  with  only  a  few  short  bristles.  The  nostrils  are  placed 
at  the  base  of  the  bill,  and  exposed ;  the  wings  have  the  third,  fourth,  and  fifth  quilb 
longest,  and  the  tail  is  long  and  rounded ;  the  tarsi  and  toes  are  short,  the  lateral  toes 
unequal,  and  the  claws  much  curved. 

The  Oampephaginsd  live  principally  in  woods  and  forests ;  but  some  of  the  species 
are  also  found  about  hedges  and  gardens.  They  are  seen  either  singly  or  in  small  flocks, 
hopping  about  upon  the  trees,  and  prying  most  inquisitively  into  every  part  of  the 
foliage,  in  search  of  their  food,  which  consists  almost  entirely  of  soft  insects,  and 
especially  of  caterpillars.  They  also  pick  up  ants  and  beetles,  and  in  pursuit  of  these 
are  not  unfrequently  seen  upon  the  ground,  and  fruits  and  berries  are  said  to  fom 
part  of  the  diet  of  some  of  the  species.  The  nest  is  built  high  up  in  trees ;  it  is  of 
small  size,  and  composed  of  lichens,  roots,  and  thin  stalks.  The  eggs  are  few  in 
number,  sometimes  only  two,  of  a  pale  colour,  with  brown  streaks. 

The  third  group  is  the  sub-family  of  the  OymnodertfUBt  or  Fruit  Crows,  consistiiig 
of  some  remarkable  birds,  which  have  been  arranged  by  different  authors  amongst  the 
Chatterers  and  the  Crows.  They  have  a  stout,  straight,  depressed  billj  with  the  ridge 
of  the  upper  mandible  curved,  and  its  tip  notched.  The  nostrils  are  placed  in  mem- 
branous grooves  on  each  side  of  the  bill.  The  wings  are  long  and  pointed ;  the  tail  of 
moderate  length,  and  rounded ;  the  tarsi  are  long,  the  outer  toe  neariy  as  long  as  the 
middle  one,  and  the  claws  long,  curved,  and  acute. 

.  The  birds  arranged  in  this  group  are  peculiar  to  ,South  America.  They  are  of 
considerable  size,  some  of  the  larger  species  being  equal,  in  this  respect,  to  our  European 
Crows;  they  appear  to  be  strictly  arboreal  in  their  habits,  feeding  principally  upon  fhiita, 
but  also  occasionally  upon  insects.  Some  of  the  species  are  disting^shed  by  hating 
the  face  or  part  of  the  neck  bare  of  feathers  {Ot/mnoeephalus,  Qymnodenu)^  whilst,  on 
the  other  hand,  one  of  the  most  remarkable  species  has  the  head  adorned  with  t 
beautiful  crest.  This  is  the  Cephalopterus  omaius  or  Umbrella  Bird,  a  native  of  Brazil, 
of  about  the  size  of  the  common  Crow,  and  entirely  of  a  beautiful  glossy  black  colour, 
adorned  with  bluish  metallic  tints.  <*  The  crest,"  says  Mr.  Wallace,  who  had  a  good 
opportunity  of  observing  the  bird  in  its  native  country,  "  is  perhaps  the  most  fully- 
developed  and  beautiful  of  any  bird  known.  It  is  composed  of  long  slender  feathen^ 
rising  from  a  contractile  skin  on  the  top  of  the  head.  The  shafts  are  white,  and  the 
plume  glossy  blue,  hair-like,  and  curved  outward  at  the  tip.  When  the  crest  is  laid 
back,  the  shafts  form  a  compact  white  mass,  sloping  up  from  the  top  of  the  head,  and 
surmounted  by  the  dense  hairy  plumes.  Even  in  this  position,  it  is  not  an  inelegant 
crest ;  but  it  is  when  it  is  fully  opened  that  its  peculiar  character  is  developed.  The 
shafts  then  radiate  on  all  sides  from  the  top  of  the  head,  reaching  in  front  beyond  and 
below  the  top  of  the  beak,  which  is  completely  hid  from  view.  The  top  then  foims  t 
perfect  slightly  elongated  dome,  of  a  beautiful  shining  blue  Colour,  having  a  point  of 
divergence  rather  behind  the  centre,  like  that  in  the  human  head.  The  length  of  this 
dome,  from  front  to  back,  is  about  five  inches,  the  breadth  four,  to  four  and  a-half 
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inohefl ;"  and  it  is  from  this  elegant  appendage  that  the  name  of  Umbrella-bird  has 
been  derived. 

This  bird  has  another  singular  appendage,  which  is  thus  described  by  Mr.  Wallace. 
<^This  is  a  long  cylindrical  plume  of  feathers  depending  from  the  middle  of  the  neck, 
and  either  carried  close  to  the  breast,  or  puffed  out  and  hanging  down  in  front.  The 
feathihn  lap  over  each  other,  scale-like,  and  are  bordered  with  fine  metallic  blue.  On 
examining  the  structure  of  this  plume,  it  is  found  not  to  be  composed  of  feathers  only 
growing  fh>m  the  neck,  as  seems  to  haye  been  hitherto  supposed.  The  skin  of  the  neck  is 
yery  loose ;  looser  and  larger,  in  fact,  than  any  bird  I  know  of.  From  the  lower  part 
grows  a  cylindrical  fleshy  process,  about  as  thick  as  a  goose-quill,  and  an  inch  and 
a-half  long.  From  this  grow  the  feathers  to  the  yery  point,  thus  producing  the 
beautiful  cylindrical  plume  quite  detached  from  the  breast,  and  forming  an  ornament 
as  unique  and  elegant  as  the  crest  itself." 

The  TJmbreUa-bird  inhabits  the  islands  of  the  great  South  American  rivers,  and  is 
said  never  to  occur  on  the  main  land.  Its  food  consists  principally  of  fruits,  and  it 
ejects  the  stones  of  stone-fruits  by  the  mouth.  Its  note  is  very  loud  and  deep ;  and 
from  this  circumstance  the  natives  of  the  regions  of  the  Rio  Negro  give  it  the  name  of 
"  Ueramimb6,"  or  the  Piper-bird. 

Another  remarkable  species  is  the  Arapunga,  or  Bell-bird  of  Guiana  {Araptmffa 
alba),  a  bird  about  twelve  inches  in  length,  and  of  a  pure  white  colour.  It  is  distin- 
guished by  a  singular  fleshy  cylindrical  appendage,  often  furnished  with  a  few  small 
fieathen,  which  rises  from  the  base  of  the  bill ;  and  its  voice  is  exceedingly  peculiar, 
exactly  resembling  the  tolling  of  a  bell.  According  to  Waterton  it  may  be  heard  at  a 
distance  of  neariy  three  miles,  and  it  is  almost  the  only  bird  that  produces  any  sound 
during  the  heat  of  the  day,  when  most  of  the  featiiered  inhabitants  of  those  tropical 
forests  are  hushed  in  silence. 

The  Ampelma,  or  True  Chatterers,  have  the  gape  very  wide,  extending  in  many 
instances  nearly  to  the  eyes,  but  destitute  of  bristles ;  the  bill  is  broad  at  the  base,  and 
compressed  towards  the  tip,  which  is  distinctly  notched ;  and  the  nostrils  are  placed  at 
the  base,  usually  of  an  oval  form,  and  more  or  less  exposed.  The  wings  are  rather 
long,  broad,  and  pointed,  with  the  second,  third,  and  fourth  quill-feathers  the  longest ; 
the  tail  is  short  and  even  at  the  end ;  the  tarsi  are  short,  and  the  toes  rather  elongated, 
with  curved,  compressed,  and  acute  claws. 

These  birds  are  found  in  both  hemispheres,  mostly  in  the  warmer  parts ;  but  the 
genus  AmpelU  oc- 


curs in  the  cold 
northern  regions 
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Fig.  229.— Wing  of  the  Waxwing  {Ampeii*  garrula). 
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sjxuOl  pieces  of  red  sealing-wax  (Fig.  229)  ;  one  species,  the  Common  Wftxwing,  og 
Bohemian  Chatterer  {Ampelis  garrula,  Fig.  227),  is  found  in  the  extreme  northeni 
parts  of  both  hemispheres ;  it  migrates  southward  in  yery  cold  weather,  appean  in 
most  parts  of  the  European  continent,  and  is  an  irregular  yisitor  to  our  Tff^«p<^  It  is 
a  handsome  bird,  about  eight  inches  long,  of  a  general  £prayiah  colour,  with  a  laoqge 
patch  on  the  throat  and  a  band  on  the  head  black.  The  crest  on  the  crown  of  the 
head  and  the  lower  tail-corerts  are  brownish-orange ;  the  primary  wing-ooYortB  are 
t^ped  with  white ;  the  primary  and  secondary  quill-feathers  are  black,  tipped  with 
yeUow,  as  are  also  the  quills  of  the  tail ;  and  the  tertiaries  are  brownish-purple,  tipped 
with  white.  Four  of  the  secondaries,  and  from  one  to  four  of  the  tertiala  (aoeordiag 
to  the  age  of  the  bird),  are  terminated  by  the  peculiar  appendages  above  alluded  to. 
These  are  small  horny  expansions  of  the  shaft  of  the  feathers,  resembbng,  both  in 
colour  and  texture,  red  sealing-wax. 

The  name  of  Bohemian  Chatterer,  commonly  applied  to  this  bird,  appean  to  be 
peculiarly  inappropriate,  as  the  bird  is  by  no  means  more  abundant  in  Bohemia  than 
in  Britain,  and  its  actual  home  and  breeding  place  appears  to  be  within  the  Arctic 
circle.  It  is  a  winter  visitor  to  these  Islands,  in  the  northern  part  of  which  it  oocun 
far  more  frequently  than  in  the  south.  In  this  coilntry  it  feeds  upon  the  berries  of 
the  mountain  ash,  hawthorn,  and  ivy,  which  are  all  to  be  found  abundantly  4iiring 
the  winter  upon  the  plants  producing  them;  in  the  high  northern  latitudes  of 
America,  according  to  Sir  John  Bichardson,  it  eats  the  berries  of  the  juniper.  Tha 
Waxwings  also  occasionally  feed  upon  insects,  which  they  cloture  on  tiie  wing  ia 
the  same  manner  as  the  Flycatchers. 

Another  nearly  allied  species  is  found  in  North  America,  where  it  ia  called  the 
Cedar  Bird  (Ampelis  earoltnensis).  It  is  considerably  smaller  than  the  Europeaa 
species,  and  appears  to  be  almost  stationary,  only  migrating  from  one  part  of  the 
country  to  another  in  search  of  particular  kinds  of  food.  It  is  found  in  all  parts 
of  North  Americ  a,  from  Canada  to  Mexico,  and  feeds  upon  di^Eerent  kinds  of  benies, 
especially  those  of  the  red  cedar^  of  which  it  is  excessively  fond.  It  is  also  exceed- 
ingly partial  to  cherries.  These  birds  breed  in  June,  sometimes  building  in  the 
oedaurs,  but  more  commonly  in  orchards.  The  nest  is  composed  of  grass,  and  the  eggs, 
which  are  three  or  four  in  number,  are  of  a  dingy  bluish  white  colour,  variously 
spotted  with  black.  When  berries  are  abundant,  as  in  the  autumn  and  the  beginning 
of  summer,  the  birds  become  very  fat,  and  are  then  in  considerable  esteem  for  the  table. 

These  are  the  only  members  of  the  group  which  possess  the  sealing-wax-like 
ornaments  on  the  wings;  but  many  of  the  other  species  are  remarkable  for  the 
brilliancy  of  their  plumage.  Amongst  the  most  beautiful  are  the  species  of  the 
genus  Cotinga^  of  which  several  are  found  in  South  America. 

In  the  sub-family  of  the  Piprinay  or  Manakins,  the  bill  is  rather  short,  oompressed, 
very  broad  at  the  base,  with  the  ridge  of  the  upper  mandible  curved,  and  the  tip 
somewhat  hooked ;  the  nostrils  more  or  less  concealed  by  the  frontal  plumes ;  the  tail 
is  short,  and  even  at  the  end ;  the  tarsi  long,  and  the  outer  toe  is  united  to  the  middle 
one  at  least  as  far  as  the  second  joint  of  the  latter. 

This  group  is  composed  of  numerous  beautiful  birds,  mostly  of  small  size,  of  which 
the  majority  inhabit  the  tropical  regions  of  the  American  continent,  only  a  single 
species  being  found  elsewhere.  They  live  in  small  flocks,  in  the  hot  moist  forests 
which  spread  over  those  tropical  coimtries,  and  feed  upon  insects  and  fruits.  They 
are  exceedingly  active  in  their  movements. 
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The  onl J  species  found  out  of  America  ^is  the  Ctilyptommw  viridis^  a  natire  of 
Singi^re  and  Sumatra,  where  it  lives  in  the  heart  of  the  forests,  perching  on  the 
hij^ieat  hranches  of  the  trees ;  as  its  colour  is  neaily  the  same  as  that  of  the  leaves,  it 
is  by  no  means  easily  procured.  This  bird  is  supposed  to  feed  entirely  on  vegetable 
•abatanfies,  as  nothing  else  has  been  found  in  its  stomach. 

Of  the  American  species,  some  are  black,  with  orange  or  red  heads,  whilst  others 
tie  admcned  with  the  most  varied  colours ;  but  the  head  is  usually  at  a  different  colour 
from  the  rest  of  the  plumage.  The  largest  and  most  remaiksble  t§mm  is  titf  Cock  of 
the  fiock  (Su^tteokt  osnmlta),  a  bird  about  the  siae  cf  a  pigeoB,  aad  ef  a  fine  orange 
oolour,  with  the  quills  of  the  wings  and  tail  blackish.  This  Uid  is  disUiiguished  by 
the  presence  of  a  singular  crest  of  feathers  arranged  in]two .  plansi^  lioBg  fnm  the 
sides  <d  the  head  so  as  to  meet  in  the  middle,  forming  a  seoueifeiilar  wedge-like 
onuoneat,  which  projects  in  front  over  the  bill.  The  upper  tail-eoverts  are  also 
Tetaarkably  dongated,  curved,  and  decomposed,  so  as  to  form  an  elegant  tuft  upon  the 
rm^.  This  bird  is  found  in  Guiana,  where  it  frequents  the  rocky  shores  of  the 
streaBM ;  and  to  adapt  it  for  this  mode  of  life,  its  legs  and  feet  are  rather  stout,  and  in 
its  general  appearance  and  habits  bears  some  resemblance  to  the  Ch^Uinaoeous  birds ; 
hence  the  name  of  Cock  of  the  Bock,  by  which  it  is  commonly  known.  It  forms  a 
nest  of  fragments  of  wood  and  dry  grass  in  the  holes  of  the  rocks,  and  lays  two  white 
eggs,  about  the  size  of  those  of  a  Pigeon.  Its  numbers  iq>pear  to  be  diminishing,  as 
the  oolomsts  said  Indians  sell  the  skin  at  a  good  price.  A  second  species,  JUtipieoU 
Ptruviana,  has  been  brought  from  Peru. 

The  PmhyeephttUiUB,  or  Thick-heads,  are  very  closely  allied  to  the  Manakins,  bul 
differ  from  these  in  the  structure  of  the  feet,  the  outer  toe  being  only  udtod  to  the 
middle  one  at  the  Wse.  They  are  found  in  both  hemispheres,  but  appear  to  be  most 
abundant  in  Austnlia  and  Polynesia.  They  inhabit  the  woods  and  forests,  and  feed 
on  frnits,  seeds,  bods,  and  insects.  Like  the  Manakins,  they  are  generally  of  very 
small  sise,  and  often  adorned  with  beautiful  colours. 

Tlie  species  of  the  typical  genus,  Paehyeephahy  occur  in  Australia,  New  Guinea, 
and  the  SooUi  Sea  Islands.  They  build  their  nests  amongst  the  branches  of  treesi 
forming  it  of  small  twigs  and  fibrous  roots.  The  Bopaaltaria  aiutralist  which  is  also 
an  Australian  species,  is  known  to  the  colonists  of  New  South  Wales  as  the  TeUow 
Robin.  Its  nest  is  also  built  amongst  the  branches,  and  formed  of  strips  of  bai^ 
mixed  with  fibrous  roots,  held  together  by  cobwebs,  and  ornamented  externally  with 
pieces  of  lichen.  The  species  of  the  genus  Pttriulotu$y  which  is  peculiar  to  Australia 
and  Van  Diemen's  Land,  generally  build  in  holes  of  trees ;  and  one  of  them  (the 
Pardalotus  punctatus)  is  said  to  excavate  a  horizontal  passage  of  two  or  three  feet  in 
length  in  the  trunk  of  a  tree,  and  at  the  end  of  this  to  form  a  chamber,  in  which  the 
nest,  which  is  composed  of  strips  of  bark  from  the  gum-trees  {Euealt/pU%  is  built 
Another  species  of  this  genus,  however,  the  Fardahtus  affinisy  builds  a  dome-shaped 
nest,  with  a  small  entrance-hole ;  it  is  composed  of  grasses  and  lined  with  feathers. 
This  little  bird  is  exceedingly  abundant  in  Van  Diemen's  Land,  where  it  not  only 
frequents  the  gum-trees  in  the  country,  but  even  approaches  the  habitations  of  man, 
creeping  about  the  trees  in  gardens  and  shrubberies,  and  inspecting  every  leaf  in  search 
of  insects. 

Several  species  of  this  group,  belonging  to  the  genus  Zewthrix,  are  found  abun" 
dantly  in  India,  especially  in  the  more  northern  districts.  They  feed  principally  on 
insects  in  all  their  stages ;  and  in  search  of  these  make  such  a  diligent  inspection  of 
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Fig.  230.— Head  of  the  Spotted  Flycatcher 
{Muscicapa  ffriseola). 


the  oi>ening  buds  of  the  trees,  that,  according  to  Mr.  Hodgson,  they  might  be  denomi- 
nated "  Bud-hunters."    They  also  eat  berries  and  seeds.     Their  nests  are  usually 

built  in  small  bushes,  and  composed  of  grass  and  hair ;  the  eggs  are  said  to  be  ''  black 

spotted  with  yellow." 

In  the  interesting  family  of  the  Flycatchers,  or  Museicapida,  which  closely  resemble 

the  Shrikes  in  their  general  habits,  the  bill 
is  generally  straight,  broad  and  depressed 
at  the  base,  with  the  gape  wide,  and  fur- 
nished with  long  stout  bristles  springing 
from  the  base  of  the  upper  mandible.  The 
wings  and  tail  are  long,  and  the  legs  short 
and  weak,  with  the  toes  more  or  less  elon- 
gated. The  Flycatchers  are  small  birds, 
none  of  them  equalling  our  common  Jack- 
daw in  size.  They  feed  for  the  most  part 
upon  insects,  which  they  take  upon  the 

wing,  establishing  themselyes  in  some  elevated  position,  from  which  they  dart  off  after 

their  prey,  and  returning  again  to  their  post  to  swallow 

it.    The  larger  species,  however,  like  the  Shrikes,  are  not 

content  with  such  small  game,  but  make  war  upon  the 

smaller  vertebrate  animals. 

Of  the  five  'sub-families  into  which  this  group  is 

divided,  the  first  is  that  of  the  Greenlets  {Vireonina),  a 

group  of  small  American  birds,  of  which  the  general 

plumage  is  usually  more  or  less  tinted  with  green  or 

olive.    They  have  a  short  straight  bill,  and  the  bristles 

of  the  gape  are  short  and  weak ;  the  wings  are  long  and 

pointed,  and  the  toes  of  moderate  size,  the  lateral  ones 

being  about  equal,  and  both  more  or  less  united  to  the 

middle  one  at  the  base. 

These  birds  are  all  of  small  size,  the  largest  being  not 

more  than  seven  inches  in  length.    They  migrate  from 

the  tropical  regions  of  America,  Brazil,  Guiana,  and  the 

West  Indian  Islands,  to  the  United  States,  arriving  in  the 

latter  country  about  the  month  of  May,  breeding  there 

in  the  summer,  and  returning  southwards  in  August  and 

September.     Some  of  them  have  an  exceedingly  sweet   „,    ««,     „    ;i     j»   i.  #*v- 
,,.  .        ,  .,  .    ,  „      -L  \    -,  Fig.  231.— Head  and  Foot  of  the 

warbling  note,  whilst  the  song  of  others  appears  to  have  spotted  Fly.catcher 

littie  merit.      One  of  them,  the  Red-eyed   Flycatcher  {Muscicapa  griseola). 

{Vireo  olivaeem),  is  well  known  in  Jamaica  by  the  name  of  "  Whip-Tom-KeUy,"  fitwn 
a  supxK>sed  resemblance  of  its  notes  to  these  words ;  and  Wilson  says,  that  "  on  atten- 
tively listening  for  some  time  to  this  bird,  in  his  full  ardour  of  song,  it  requires  but 
little  of  imagination  to  fancy  that  yon  hear  it  pronoimce  these  words,  '  Tom-Kelly, 
whip-Tom-Kelly !'  very  distinctly."  Mr.  Gosse,  however,  is  of  a  different  opinion, 
and  states  that  its  notes  bear  a  very  close  resemblance  to  the  syllables  "  John-to- 
whit,"  pronounced  with  an  emphasis  on  the  last  syllable. 

The  Yireoninse  feed  almost  entirely  upon  insects,  some  apparently'preferring  beetles 
and  other  hard-skinned  species,  whilst  others  principally  devour  the  small  insects 
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which  they  take  on  the  wing,  and  others,  again,  appear  to  have  a  predilection  for 
caterpillars,  for  which  they  search  the  leayee  of  the  trees.  They  also  occasionally 
eat  berries. 

They  bmld  their  nests  sometimes  in  trees,  sometimes  in  thick  bushes,  forming  them 
of  dry  leaves,  grass,  fibrous  roots,  moss,  and  lichens ;  but  the  materials  vary  somewhat 
in  the  different  si>eoies,  one  of  them,  the  White-eyed  Flycatcher  (Vireo  noveboraeensis), 
being  noted  for  always  introducing  fragments  of  paper  into  the  construction  of  its 
nest,  and  these,  according  to  Wilson,  are  so  constantly  pieces  of  newspapers,  that 
some  of  his  Mends  proposed  to  call  the  bird  the  politieian. 

The  Bed-eyed  Flycatcher  (Vireo  olwaceua)^  to  which  we  hare  already  referred, 
builds  a  neat  pensile  nest,  which  is  generally  suspended  between  two  twigs  of  some 
small  tree  or  bush,  rarely  at  a  greater  height  than  four  or  five  feet  from  the  ground. 
In  addition  to  the  materials  already  enumerated,  this  nest  usually  includes  pieces  of 
hornefs  nests,  flax,  and  pieces  of  paper,  and  the  whole  is  glued  together,  according  to 
Wilson,  with  the  silk  of  caterpillars  and  the  saliva  of  the  bird.  These  nests  are  very 
durable,  and  Wilson  mentions  his  having  found  a  nest  of  the  Yellow  bird  (CardueUt 
iristis),  built  in  the  last  year's  nest  of  the  Bed-eyed  Flycatcher.  The  mice,  also,  fre- 
quently take  possession  of  them  after  their  owners  have  taken  their  departure.  The 
White-eyed  Flycatcher  (  Vireo  noveboraemsia),  also  makes  a  pendulous  nest  Most  of 
tkese  birds  produce  two  broods  of  young  in  the  course  of  the  season,  each  laying 
consisting  of  four  or  five  eggs ;  these  are  of  a  white  colour,  more  or  less  spotted  with 
l>rown  or  black.  Their  nests  are  often  selected  by  the  Gowpen  bird  {Molothrtis  peeorio, 
page  264)  for  the  reception  of  its  eggs. 

In  general,  ^hen  the  birds  of  this  sub-family  have  established  themselves  in  some 
suitable  situation,  they  exhibit  great  jealousy  of  any  intruder  upon  their  domain ;  and 
some  of  them  vituperate  any  passer-by  in  a  most  extraordinary  fashion.  One  of  the 
most  remarkable  in  this  respect  is  the  Yellow-breasted  Chat  of  Wilson  (leteria  viridis), 
of  which  that  author  gives  the  following  curious  account.  He  says,  they  commence 
"scolding  every  passenger  as  soon  as  they  come  within  view,  in  a  great  variety  of 
odd  and  uncouth  monosyllables,  which  it  is  difficult  ito  describe,  but  which  may  be 
readily  imitated,  so  as  to  deceive  the  bird  himself,  and  draw  him  after  you  for  half  a 
quarter  of  a  mile  at  a  time,  as  I  have  sometimes  amused  myself  in  doing,  and  ire* 
quently  without  once  seeing  him.  On  these  occasions,  his  responses  are  constant  and 
rapid,  strongly  expressive  of  anger  and  anxiety ;  and  while  the  bird  itself  remains 
unseen,  the  voice  shifts  from  place  to  place,  among  the  bushes,  as  if  it  proceeded  firem 
a  spirit.  First  is  heard  a  repetition  of  short  notes,  resembling  the  whistling  of  the 
wings  of  a  duck  or  teal,  beginning  loud  and  rapid,  and  falling  lower  and  lower,  till 
they  end  in  detached  notes ;  then  a  succession  of  others,  something  like  the  baiking  of 
young  puppies,  is  followed  by  a  variety  of  hollow,  guttural  sounds,  each  eight  or  ten 
times  repeated,  more  like  those  proceeding  from  the  throat  of  a  quadruped  than  that  of 
a  bird ;  which  are  succeeded  by  others  not  unlike  the  mewing  of  a  cat,  but  considerably 
hoarser.  All  these  are  uttered  with  great  vehemence,  in  such  different  keys,  and  witii 
such  peculiar  modulations  of  voice,  as  sometimes  to  seem  at  a  considerable  distance, 
and  instantly  as  if  just  beside  you ;  now  on  this  hand,  now  on  that ;  so  that  from 
these  manoeuvres  of  ventriloquism,  you  are  utterly  at  a  loss  to  ascertain  from  what 
particular  spot  or  quarter  they  proceed."  The  bird  that  makes  all  this  fiiss,  although 
one  of  the  largest  in  the  group,  is  only  about  seven  inches  in  length. 

The  second  sub-family,  which  includes  a  great  number  of  species,  is  that  of  the 
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Muaeieapia^  or  True  Flyoatchen.  la  the  form  of  the  bill  ihej  closelj  reaemUe  the 
Yireoidim ;  but  this  organ  is  rather  longer,  and  has  the  ridge  slightly  flattened  at 
first,  but  curved  towards  the  tip.  The  gape  is  furnished  with  bristles ;  the  wings  are 
long  and  pointed,  and  the  toes  are  short,  the  outer  lateral  toe  being  longer  than  the 
inner  one. 

These  birds,  which  exhibit  liie  characteristic  habits  of  the  family  in  tiieir  greatest 
perfection,  are  pretty  generally  distiibnted  oyer  botii  hemispheres,  but  more  espedally 
in  the  ticpioal  regions,  l^e  species  which  occur  in  Europe  and  the  temperate  and 
colder  regions  in  general,  are  summer  birds  of  passage ;  the  Enropeaa  species  arriTS  in 
April  and  May,  and  leaye  again  for  their  south^n  winter  quarters  about  the  month 
of  October. 

Only  two  species  oocur  in  Britain.  The  most  abundant  of  these  is  the  Spotted  Fly- 
eatcher  {Muaeiet^a  gri»eola^  Figs.  231  and  232),  a  small  bird  about  six  indies  in  length, 
of  a  brownish  tint  above,  with  a  few  dark  spots  on  the  top  of  the  head;  lieneath  dull 
white,  with  brown  streaks  on  the  throat  and  breast.  This  bird  arrives  in  England  very 
regularly  in  the  month  of  May,  and  commences  building  its  nest  iaomediately  on  its 
arrivaL  For  this  purpose  it  often  selects  most  singular  situations— a  paiF  have  been 
known  to  build  on/the  head  of  a  garden  rake,  which  had  been  accidentally  left  standing 
near  a  cottage ;  another  pair  built  in  a  bird  cage ;  but  the  most  curious  instances  of 
caprice  in  this  matter  are  those  of  two  pairs  of  these  birds  which  selected  street  lamp- 
posts Ibr  the  purpose  of  nidification.  One  of  these  is  recorded  by  Atidnson  as  having 
occurred  in  Leeds ;  tiie  nest  was  built  on  the  angle  of  a  lamp-post,  and  the  parents 
succeeded  in  rearing  their  young.  In  the  other  instance,  which  is  referred  to  by  Mx; 
Jesse,  the  nest  wis  made  in  the  ornamental  crown  on  the  top  of  one  of  the  Isikn^  in 
Portland  Place ;  it  contained  five  eggs,  which  had  been  sat  upon ;  and  Mr.  Tarrdl 
states  that  he  saw  the  nest  in  its  curious  receptacle  at  the  Office  of  Woods  and  Forests. 

In  general,  the  nest  is  placed  in  a  hole  in  a  wall,  in  a  feggot  stack,  or  an  out- 
building, but  the  branches  of  trees  trained  against  a  wall  are  sometimes  selected  ftr 
its  reception.  The  nest  is  cup-shaped,  and  generally  composed  of  moss  lined  with  fine 
grass,  and  sometimes  feathers  and  horse-hair ;  it  is  beautifully  made,  and  the  female 
is  supposed  to  be  the  architect.  The  eggs  are  four  or  five  in  mmiber,  of  a  bluish-white 
colour,  spotted  with  rod. 

These  birds  appear  to  feed  entirely  upon  insects,  which  they  capture  on  the  wing,  and 
when  on  the  look  out  for  food,  may  be  seen  standing  upon  the  top  of  a  post,  or  the  top 
rail  of  a  fence,  from  which  they  dart  off  the  moment  they  perceive  an  insect  within 
their  reach,  and  usually  return  nearly  to  the  same  spot  to  look  out  for  fresh  prey. 
They  are  very  common  in  gardens  and  orchards,  and  from  their  being  often  seen  in 
audi  situations  at  Hie  season  when  cherries  and  raspberries  are  ripe,  the^  have  been 
accused  of  eating  these  fruits ;  but  Mr.  Yarrell  states  that  the  stomachs  of  Flycatchen 
killod  under  these  circumstances  have  been  found  to  contain  no  remains  of  fruit,  so 
that  it  is  more  probable  that  they  only  resort  to  the  neighbourhood  of  the  trees  for  the 
sake  of  the  insects  which  are  attracted  there  by  the  ripe  fruit.  The  Spotted  Flycatdier 
is  found  on  the  Continent  of  Europe  as  far  north  as  Norway  and  Sweden,  and  it  also 
ooours  in  Africa,  even  as  far  south  as  the  Cai>e  of  Grood  Hope. 

The  other  British  species  is  tho  Pied  Flycatcher  (Sfuacieapa  atricapiUa,  Fig.  232), 
which  visits  this  country  in  April  and  leaves  it  again  for  tho  south  in  September.  It 
is  far  less  abundant  than  the  preceding  species,  and  only  occurs  plentifully  in  par- 
r  localities,  especially  in  the  neighbourhood  of  the  lakes  of  Cumberland  and  "West- 
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Ih  ito  general  hahitB  it  dosely  resembles  the  Spotted  Flycatcher,  but  it 
baiUs  its  nest  in  the  holes  ci  trees  and  sometimes  lays  as  many  as  eight  eggs.  It 
is  also  aaid  to  hays  a  pleasing  song,  whilst 
th»  otiier  British  species  is  only  able  to 

ppodnee  a  ^iipkig  note.     The  Pied  Fly-  ^^^^^^^^^M^^^ 

ttibtbttr  oeoon  ki  mest  parts  of  Europe,  but 
is  partieiilarty  abimdaiit  in  the  coontries 
bordttini;  eat  the  Ifediterraaeai. 

fievwal  (^eeies  of  this  group  also  occur 
in  Kos4h  America.     They  resemble  their 
Bawyn  rdntivvs  in  their  habits,  and  like 
thei»  flfeaummev  Urds  of  passage.   Some  of  Fig.  232.-He«d  of  the  Pied  Flycatcher  (Jftac*- 
thmaesaidtofeedoeoasiMiaUyiiponberries.  "^^  ainanniia), 

Oae  ef  the  ttost  elegant  and  singular  of  the  ezotk  species  is  the  Paradise  Fly- 
caleher  {Tckiitea  TmrmMn)^  which  is  generally  distributed  over  the  continent  of  India, 
iiriag  primnpally  in  the  deose  bamboo  jungles.  It  ia  remarkable  fbr  tihe  great  length 
of  tha  tail,  whjfih  is  considerably  more  than  twice  as  long  as  the  body ;  the  latter 
maiiWLiing  oidy  about  six  inches  in  length,  whilst  the  tail  is  thirtecsL  or  fbnrteen  inches. 
The  head  ia  abo  adonied  with  a  crest.  Like  the  common  species  it  catches  its  insect 
fbod  in  the  air,  but  also  ocoasionally  picks  it  off  the  branches  of  the  trees,  and  Colonel 
Syhea  says  that  it  feeds  cm  the  ground.  Some  nearly  allied  species  are  found  la  India 
andAfriea. 

V any  other  species  of  tius  sub-family  are  foimd  in  India,  Australia,  and  AMca,  but 
tfasy  all  appear  to  be  rsstf  similar  in  their  habits.  Some  seldom  or  nerer  take  their 
food  otherwise  than  on  the  wing,  whilst  others  pick  caterpillars  and  other  insects 
tiie  leaves  and  brandies  of  the  trees,  and  some  even  settle  upon  the  ground  to 
liieir  prey.  Some  of  Ihe  species  have  merely  a  chirping  or  chattering  note, 
i^ikt  the  song  of  o&eia  is  described  as  sweet  and  pleasing. 

C9esdy  allied  to  the  true  Flycatchers  are  the  Tityrinai,  or  Becards,  a  small  group  of 
ttnk  peenliar  to  South  America  and  the  West  Indian  Islands.  These  birds  hate  tke 
biH  ahoit,  broad^^at  the  base,  and  suddenly  compressed  towards  the  tip ;  the  nostrils 
leunded  and  esqMwed ;  the  wings  long  and  pointed,  and  the  tail  short.  The  tarsi  are 
ihott,  MTcrsd  with  i&arrow  scales,  and  the  lateral  toes  are  nearly  equal  in  length.  The 
Tiijrlkise  «re  small  birds,  which  closely  resemble  the  Flycatchers  in  their  habits, 
perehiBg  cm  an  eleyated  ^aoe  to  \ocki  out  for  insects,  which  they  take  on  the  wing 
nd  tiiea  return  to  tiieir  resting-place. 

The  Tynmm'fMP,  or  Tyrant  Flycatchers,  are  also  very  closely  allied  to  the  Museiea- 
pfiMB^  ftam  which  in  faet  they  differ  principally  in  having  the  tip  of  the  bill  more 
strongly  hocAsed.  The  bill  itself  is  larger  than  in  the  true  Flycatchers,  very  broad  at 
Ae  baee  and  gradually  compressed  to  tiie  tip ;  the  gape  is  usually  furnished  with  long 
briatka,  and  tiie  nostrils  are  generally  of  small  sixe  and  concealed  by  the  frontal 


Titeae  birds  are  all  inhabitants  of  America,  and  principally  of  the  tropical  parts  of 
flat  continent.  They  resemble  the  Shrikes  a  good  deal  in  their  habits,  preying""not 
only  upon  Insects,  but  also  upon  small  Vertebrate  animals,  including  even  Fishes. 
They  ailso  feed  on  berries. 

Tw6  or  three  species  of  Jthis  group  are  well  known  in  the  United  States  of  North 
America,  where,  however,  they  are  only  summer  visitors.    The  best  known  ia  the  Kva.%- 
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bird,  or  Tyrant  Flycatcher  {Tyrannua  uUrepidus)^  a  bird  about  eight  iiidhes  in  length,  of 
a  dark  slaty  ash  colour  above,  and  white  beneath ;  the  feathers  of  the  ozown  of  tiie 
head  are  of  a  brilliant  orange  colour,  and  capable  of  being  erected,  so  as  to  form  a  loct 

of  crest,  which  haa  been  compared  witii 
a  crown  or  diadem,  and  from  this,  aad 
the  tyrannical  authority  which  the  biid 
exercises  oyer  all  its  neighbours  daring 
the  breeding  season,  its  common  names 
of  King-bird  and  Tyrant  are  deiiyed. 

The  King-birds  anive  in  small  par- 
ties in  the  United  States  in  the  maa& 
of  April,  and  about  the  beginning  of 
May  they  pair,  and  b^^in  to  build  their 
nests.  The  nest  is  built  in  a  tree,  fre- 
quently in  orchards;  it  is  composed 
externally  of  twigs,  and  similar  mate- 
rials, finely  woven  together  with  tow 
and  wool,  and  lined  with  fine  grass  and 
horse-hair.  The  birds  lay  five  eggs,  aad 
generally  breed  twice  in  a  season. 

At  ^eir  first  azriyal  in  the  United 
States,  they  are  particularly  quiet,  bat 
with  ike  commencement  of  the  breediDg 
season,  a  complete  change  oomes  orer 
the  spirit  of  the  male  bird.  ^<  At  that 
season,"  says  Wilson,  who  has  givea 
an  admirable  history  of  this  FlycatoLei^ 
«  his  extreme  affection  for  his  mate,  and 
for  his  nest  and  young,  makes  him  sus- 
picious  of  every  bird  that  happens  to  pass  near  his  residence,  so  that  he  attaob, 
without  discrimination,  every  intruder.  In  the  months  of  May^  June,  and  part  of 
July,  his  life  is  one  continued  scene  of  broils  and  battles,  in  which,  however,  he 
generally  comes  off  conqueror.  Hawks  and  Grows,  the  Bald  Eagile,  and  the  Great 
Black  Eagle,  all  equally  dread  a  rencounter  with  this  dauntless  little  champion,  who,  u 
soon  as  he  perceives  one  of  these  last  approaching,  launches  into  the  air  to  meet  hio^ 
mounts  to  a  considerable  height  above  him,  and  darts  down  on  his  back,  sometJiaai 
fixing  there,  to  the  great  annoyance  of  his  sovereign,  who,  if  no  convenient  retreat  or 
resting-place  be  near,  endeavours,  by  various  evolutions,  to  rid  himself  of  his  meroileai 
adversary.  But  the  King-bird  is  not  so  easily  dismounted.  He  teases  the  £a|^ 
incessantly,  sweeps  upon  him  from  right  to  left,  remounts,  that  he  may  descend  upoa 
his  back  with  the  greater  violence,  all  the  while  keeping  up  a  shrill  and  rapid  twitte^ 
ing,  and  continuing  the  attack  sometimes  for  more  than  a  mile,  till  he  is  relieved  hf 
some  other  of  his  tribe  equally  eager  for  the  contest"  Occasionally  the  King-bird 
meets  with  his  match  in  the  Purple  Martin  {Pro^ne  purpurea),  which,  from  his  gmat 
rapidity  of  flight  is  enabled,  with  impunity,  to  tease  his  quarrelsome  nei^^bonr,  aad 
even  sometimes  to  drive  him  to  seek  safety  in  flight  The  Bedheaded  Woodpeckeri 
also,  has  been  seen  by  Wilson  amusing  himself  by  dodging  his  impetuous 
round  the  rail  of  a  fence,  a  proceeding  which  appeared  to  irritate  the  little 


Fig.  2S8.— Foot  and  Head  of  the  Crested  Tyrant 
(  Tyr annua  crinitus) . 
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exceedingly.    With  the  dose  of  the  breeding  season  all  this  turbulence  ceases,  and  the 
King-bird  becomes  as  mild  and  peaceable  as  any  other  bird. 

The  food  of  the  Kingbird  consists  principally  of  insects,  which  he  captures  some- 
times in  the  manner  of  the  European  Flycatchers,  by  watching  for  them  from  the  top 
of  a  post,  or  fence,  and  sometimes  by  hovering  slowly  over  the  fields  and  rivers,  like 
a  hawk.  In  this  manner  he  destroys  vast  multitudes  of  noxious  insects  ;  but  unfor- 
tunately he  has  a  habit  which  causes  him  to  be  regarded  with  some  little  disfavour ; 
he  is  exceedingly  partial  to  bees,  and  may  be  constantly  seen  perched  upon  a  fence 
near  the  hives,  and  dashing  down  upon  the  industrious  little  insects  as  they  pass  to 
and  from  their  homes.  This  bad  habit  is  often  the  cause  of  his  death ;  but  tiiere  can 
be  no  doubt  of  the  truth  of  Wilson's  statement,  that  for  any  damage  he  does  to  the 
bees  he  compensates  fifty  fold  in  the  destruction  of  other  insects  which  would  have 
injured  produce  of  far  greater  importance. 

Another  North  American  species  is  the  Crested  Tyrant  {Tyr annus  crinittMy  Fig.  233), 
a  bird  a  little  larger  than  the  Kingbird,  of  a  greenish  olive  colour  above,  and  sulphur- 
jreflow  beneath,  with  the  throat  and  the  upper  part  of  the  breast  ash  colour.  The 
feathers  of  the  head  are  centred  with  dark  brown,  and  form  a  sort  of  crest.  This  bird 
in  most  of  its  habits  resembles  the  Kingbird,  but  it  is  destitute  of  the  courage  which 
prompts  the  latter  to  enter  into  such  unequal  contests.  It  generally  inhabits  the 
woods,  and  builds  in  holes  of  trees.  The  nest  is  remarkable  for  the  materials  of  which 
it  Is  composed.  These  consist,  according  to  Wilson,  of  "hay,  feathers,  hogs'  bristles, 
pieces  of  cast  snakes'  skins,  and  dog's  hair ; "  and  he  adds,  "  snakes'  skins  with  this 
bird  appear  to  be  an  indispensable  article,  for  I  have  never  yet  found  one  of  his  nests 
witiiout  this  material  forming  part  of  it." 

The  last  group  of  this  family  is  the  sub-family  of  the  AUctrurince,  or  Alectrures, 
in  which  the  bill  is  broad  and  depressed  at  the  base,  convex  towards  the  point,  which 
is  more  or  less  hooked ;  the  nostrils  are  rounded  and  exposed ;  the  tail  is  elongated, 
compressed,  and  capable  of  being  raised  in  a  very  singular  manner,  which  has  caused 
fhe  birds  to  be  compared  to  little  CockSy  and  the  scientific  name  of  Alectrurus  applied 
to  the  typical  genus  may,  perhaps,  be  translated  Gock-taiL  The  tarsi  are  slender,  and 
the  toes  armed  with  long,  curved,  and  acute  claws. 

These  birds  are  peculiar  to  South  America,  and  in  their  general  habits  resemble 
tiie  ordinary  Flycatchers.  Many  of  them  perch  upon  trees  and  bushes,  and  thence 
dash  off  into  the  air  in  pursuit  of  insects  on  the  wing ;  others  are  never  seen  in  the 
neighbourhood  of  woods,  but  appear  to  prefer  fields  in  the  vicinity  of  water,  where 
they  rest  on  the  rushes  and  other  aquatic  plants.  It  is  in  the  male  only  that  the  great 
development  of  the  tail  above  alluded  to  is  seen,  and  the  feathers  of  this  part  exhibit 
sereral  peculiarities  of  structure.  The  two  external  feathers  have  the  barbs  much 
broader  onone  side  than  on  the  other,  and  the  two  central  feathers,  which  are  the  most 
doogated,  frequently  have  the  barbs  decomposed,  and  the  termination  of  the  shaft 
naked.  They  are  small  birds,  the  typical  species  (Aleetrurus  tricolor),  being  only  about 
nx  inches  in  length. 

The  Flycatchers  are  followed  by  the  great  family  of  the  lUrdi^,  or  Thrushes, 
which  includes  many  of  the  most  esteemed  songsters  of  various  parts  of  the  world.  In 
these  birds  the  bill  is  usually  of  moderate  length,  rather  stout,  and  compressed  towards 
the  end.  The  ridge  of  the  upper  mandible  is  keeled  and  slightly  convex ;  its  tip  is 
rather  acute,  and  furnished  with  a  small  notch  or  tooth  on  each  side.  At  the  base  of 
the  upper  mandible  on  each  side  of  the  gape  there  is  a  row  of  bristles  (Fi^.  ^^'l\% 
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wfaidb,  however,  neTer  attain  tkft  same  dimcnMOiw  a«  im  the  preceding  fieuiiily  i  and  in 
some  cases  arc  so  small  at  _  . 

to  esci^  observation,  ubIosb 
caiefuUy  examined.  The  noa- 
tiiiB  are  situated  on  each 
side  of  the  base  of  the  bill, 
geaerallj  oblong  in  form,  and 
partially  protected  by  a  mem- 
l»ranous  scale.  The  wings 
(Fig.  234)  are  tolerably  long, 
broad,  and  either  rounded  or 
pointed  at  the  end,  with  the 
first  quill  very  small.    The  legs  arc  usually  rather  short  and  moderately  stomt ;  the  tani 

are  compressed,  and  covered 
in  traat  with  seven  shields 
(Fig.  239},.  several  of  whieh, 
however,  are  frequently  amal- 
gamated into  a  angile  plate 
(Fig.  235). 

In  their  g«neral  form  these 
birds  present  a  considerable 
resemblance  to  the  smaller 
species  of  Crows  and  Star- 
lings;  but  they  are  usually 
more  slender  than  these  birds 
and  inferior  to  them  in  size; 
our  common  Blackbirds  and 
Thrushes  being  amongst  the 
largest  species.  They  feed 
indifferently  upon  insects, 
worms,  and  fruits ;  but  ap- 
pear rarely  to  take  tbsir  insect  food  upon  the  wing,  like  the  Flycatchers.  On  the 
ground,  unlike  the  Crows  and  Starlings,  they  move  by  hopping  with  both  feet  at 
once ;  but  their  flight  is  less  undulating  than  that  of  the  generality  of  the  smaller 
Passerine  birds.    The  species  are  generally  distributed  in  all  parts  of  the  world. 

Of  the  five  sub- families  into  which  this  great  group  is  divided,  the  first  is  that  of 
the  Pycnonotin^y  or  Bulbuls,  which  are  all  exotic  birds,  peculiar  to  the  Eastern  Hemi* 
sphere.  They  have  the  bill  short  and  compressed,  with  the  ridge  of  the  upper  man 
dible  curved  and  the  gape  furnished  with  bristles ;  the  nostrils  are  placed  in  a  short 
membranous  grove ;  the  tarsi  are  not  longer  than  the  middle  toe,  and  usually  covered 
by  a  single  pUrte,  and  the  outer  toe  frequently  longer  than  the  inner  one. 

These  birds  are  found  abundantly  in  the  East  Indies,  and  some  species  also  inhahft 
Africa*  They  are  the  BnlbnU  of  the  former  country,  where  several  of  the  apeciesaze 
greatly  admired  as  songsters.  They  inhabit  woods,  jungles,  and  giardens,  and  feed 
principally  on  fruits  and  seeds,  but  also  occasionally  on  insects,  which  they  capture  ot 
the  ground.  The  sprightliness  of  these  birds  renders  them  favourites  with  the  natives 
of  India ;  sad  one  species,  the  P^cnonotusjocasusj  which  is  very  easily  tamed,  is  taught 
to  sit  upon  its  master's  hand ;  and  great  numbers  thus  carried  nmy  be  seen  in  the 


Tig.  235.— Foot  of  the  Blackbird  {Tttrdua  merula). 
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Indian  basaan.  AiM>ther,  the  JPycmmotua  hmimrrhous^  is  kept  in  the  Gamatic  for  the 
paipose  of  fightings  which  it  does,  according  to  Dr.  Jerdon,  with  some  spirit.  The 
under  tldl-ooyerta  are  red,  and  it  ia  eaid  that  the  combatants  endeavour  toseixe  and 
poll  out  these  feathers. 

The  nests  of  these  birds  are  made  of  twigs,  the  stalks  of  plants,  fibrous  roots,  moss, 
lidMBy  &C.,  frequently  lined  with  hair  or  down.  Their  eggs  are  usually  three  or  four 
IB  mumber,  of  a  whitish  colour  with  dark  spots  or  blotches. 

A  m^  specimen  of  a  South  African  species  of  this  group,  the  Gold- vented  Thrush 
(P^emmotm  marifftuUr)^  has  been  killed  near  Waterford ;  but  whether  it  had  strayed  so 
fiur  firom  its  ordinary  honae,  or  had  escaped  &om  confinement,  it  is  of  course  impossible 
to  say.  ..  Temminck  states  that  another  species,  which  he  calls  Ixoi  obscurusy  and  which 
is  common  in  the  north  of  Africa,  has  been  found  in  Andalusia. 

In  the  second  sub-family,  that  of  the  Oriolinay  or  Orioles,  the  bill  is  rather 

long,  strong,  nearly 
straight,  with  the 
ridge  of  the  upper 
mandible  slightly 
■^  curved,  and  its 
sides  sloping  at  the 
base.  The  bristles 
of  the  gape  are 
very  small,  so  as 
not  to  be  readily 
observable ;  the 
wings  are  rather 
long;  the  tail  mo- 
derate,     straight, 

and  rounded  at  the  extremity ;  the  tarsi  are  short,  covered  with  seven  scales  in  front, 
the  toes  moderate^  the  anterior  ones  united  at  the  base,  and  all  furnished  with  curved, 
jcute  daws. 

The  Ori(de8  are  all  confined  to  the  Eastern  Hemisphere.  They  wero  formerly 
included  in  the  same  group  with  the  Troopials,  which  now  form  the  sub-fiEuniliee 
Quiscalinee  and  IcterinsB,  amongst  the  Stumidaj— and  this  approximation  was  probably 
owing  entirely  to  a  certain  resemblance  in  the  colour  of  the  plumage,  for  the  characters 
of  the  birds  are  very  different. 

The  true  Orioles  live  in  woods  and  shrubby  places,  usually  in  pairs,  suspending 
their  nests,  which  arc  beautifully  constructed,  at  the  extremities  of  the  branches  of 
trees.  The  males  are  generally  beautiful  birds,  a  golden  yellow  being  the  predominant 
colour  in  their  plumage.    They  li\c  on  insects  and  fruits. 

These  birds  are,  for  the  most  part,  inhabitants  of  tropical  countries ;  but  a  single 
species,  the  Golden  Oriole  (Oriolus  OaUmlu,  Fig.  236),  migrates  into  Europe,  in  the 
iouthem  parts  of  which  it  is  abundant,  although  it  is  only  occasionally  that  specimens 
visit  this  island.  The  Golden  Oriole  is  of  a  bright  yellow  colour,  with  the  wings  and 
tail  black ;  the  female  is  greenish-yellow  above,  and  whitish  beneath,  with  the  wings 
and  tail  brown  instead  of  black.    It  is  about  the  size  of  the  common  Blackbird. 

In  the  south  of  Europe  this  bird  arrives  in  the  spring,  and  then  frequents  low 
wooded  districts,  feeding  at  first  upon  insects  and  their  laiTO),  but  afterwards  upon 
fruits  of  various  kinds,  especially  cherries,  in  search  of  which  it  frequently  visits  the 


Fig.  236.— Head  of  the  Golden  Oriole  [Oriolus  Galbula), 
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gardens.  It  diflfers  remarkably  from  the  other  members  of  the  group  in  the  mode  in 
which  it  constructs  its  nest,  which  is  of  a  flattened,  saucer-like  form,  placed  in  the 
fork  of  a  branch  of  a  tree,  and  composed  of  grass  and  wool.  Nevertheless,  it  is  said 
by  some  authors  to  form  a  purse-shaped  pendent  nest,  like  the  tropical  Orioles.  The 
eggs  are  usually  four  or  five  in  number ;  white,  with  dark  spots. 

The  voice  of  the  Golden  Oriole  is  loud,  and  has  been  compared  to  the  sound  of  a 
flute ;  Bechstein  says  it  resembles  the  word  puhlo.  The  names  given  to  the  bird  in 
different  European  languages  are  also  supposed  to  be,  to  a  certain  extent,  imitations  of 
its  note.  The  Spaniards  call  it  Turiol^  the  French  Lorioty  the  EngUsh  Oriole ;  and  two 
of  the  German  names  are  Pirol  and  Biilow.  The  Italian  peasantry  are  said  to  believe 
that  the  bird  kindly  indicates  the  ripening  of  the  figs,  pronouncing  notes  in  which 
they  recognize  the  words  Contadino  e  inaturo  lojleo;  it  would  seem  more  natural,  however, 
that  the  Oriole  should  take  advantage  of  his  knowledge  of  this  fact  to  help  himself, 
without  troubling  himself  about  informing  his  human  neighbours  of  it.  The  note  of 
some  of  the  Indian  species  is  described  by  different  observers  as  very  similar  to  that 
attributed  by  Bechstein  to  the  European  bird.  A  very  nearly  allied  species,  the 
Mango-bird  or  Golden  Oriole  of  India  {Oriolus  Kundoo),  is  said  by  Dr.  Jerdon  to  have 
"  a  loud,  mellow,  plaintive  cry,  something  resembling  pee-ho  /'  and  Mr.  Pearson  says 
of  the  Black-headed  Oriole  {0,  melanocephalus),  which  is  exceedingly  common  in 
Bengal,  that  it  has  a  monotonous,  low  note,  resembling  *'  one  lengthened  fuU-toned 
note  on  the  flute,'*  which  is  so  constantly  repeated  during  the  spring  that  it  is  a 
positive  nuisance. 

Most  of  the  foreign  species  of  the  group  resemble  the  Golden  Oriole,  both  in 
characters  and  habits ;  but  one  species,  the  Regent-bird,  or  King  Honey-eater  {Seri- 
eulus  chrysocephalus)^  of  Australia,  is  remarkable  from  its  having  the  tip  of  the  tongue 
terminated  by  a  pencil  of  fine  filaments  like  that  of  the  Honey-eaters  {Meliphagida}, 
amongst  which  this  bird  has  indeed  been  placed  by  some  authors.  The  male  is  one 
of  the  most  beautiful  of  Australian  birds ;  its  plumage,  which  is  very  glossy  and  satin- 
like, is  variegated  with  two  colours,  deep  black  and  brilliant  yellow,  the  latter  tinged 
with  orange  in  some  places.  The  female  is  dingy  in  its  appearance.  The  Kegent-birds 
are 'found  in  the  warmer  parts  of  the  Australian  continent,  where  they  iiiJiabit  the 
recesses  of  the  forests,  and  appear  to  be  exceedingly  shy.    Ihey  feed  upon  fruits  and 


The  third  sub-family  is  that  of  the  Timalina,  or  Babblers,  a  group  of  birds  confined 
to  India,  the  Eastern  Archipelago,  and  Australia.  They  have  the  bill  usually  elon- 
gated, with  the  ridge  of  the  upper  mandible  much  curved  throughout,  and  the  tip 
entire  or  but  slightly  notched.  The  nostrils  are  placed  at  the  base  of  the  upper 
mandible,  usually  in  an  oval  gfoove,  and  have  the  aperture  more  or  less  exposed ;  the 
wings  are  rounded,  the  third,  fourth,  and  fifth,  and  sometimes  the  sixth  and  seventh 
quills  being  longest ;  the  tail  is  graduated ;  the  tarsi  are  elongated  and  stout,  usually 
covered  in  front  by  a  single  plate ;  and  the  toes  moderate  or  long  and  strong,  furnished 
with  stout,  compressed,  curved,  and  acute  claws,  of  which  that  on  the  hinder  toe  is 
usually  much  longer  than  its  fellows. 

The  birds  composing  this  group  are  of  small  size,  and,  like  the  CorvidsB,  which 
they  resemble  in  their  noisy  habits,  are  gregarious.  They  frequent  the  forests  and 
woods  exclusively,  but  except  for  the  purpose  of  nidification  and  roosting,  they 
rarely  perch  upon  the  trees,  their  food  consisting  for  the  most  part  of  insects,  which 
they  pick  up  on  the  ground,  and  in  search  of  which  they  often  scratch  in  the  earth 
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with  their  bills  and  feet,  in  the  manner  of  the  Easorial  birds.  They  are  commonly 
seen  upon  the  roads  and  pathways  which  lead  through  the  forests,  attracted_there  by 
the  insects  which  come  to  seek  the  dung  of  passing  animals,  but  on  some  occasions, 
when  their  ordinary  food  is  scarce,  they  appear  to  seek  caterpillars  upon  the  trees,  and 
sometimes  feed  on  fruits.  Fruits  also  appear  to  constitute  the  principal  food  of  some 
species.  They  build  their  nests  usually  in  the  lower  branches  of  trees,  forming  them 
of  twigs,  roots,  grass,  moss,  and  lichens.  Their  eggs  are  usually  from  two  to  four  in 
number,  and  vary  greatly  in  colour ;  those  of  some  species  being  blue  or  green,  those 
of  others  pure  white,  or  white  with  brown  blotches. 

Many  of  the  species  have  a  sweet  song,  and  some  are  excellent  imitators  of  other 
birds.  Some  are  noted  for  a  singular  cry,  which  resembles  a  loud  human  laugh,  and 
this  peculiarity  has  obtained  for  two  or  three  of  the  species  the  names  of  the  Laughing 
Crow  and  Laughing  Thrush  from  the  Europeans  in  India.  The  cry  of  the  Laughing 
Thrush  {Pteroeyclus  cachinnans)  is  said  by  Dr.  Jerdon  to  be  a  peculiar  "  sort  of  cracked 
Punch  and  Judy  laugh,"  which  is  no  sooner  commenced  by  one  than  several  others 
take  up  the  chorus.  Tho  Garrnlax  Imcolophus,  or  Laughing  Crow,  is  also  said  to 
produce  a  sound  closely  resembling  the  human  laugh. 

In  confinement,  these  birds  are  oasily  tamed,  and  appear  to  be  rather  amusing 
pets.  Mr.  R.  "W.  G.  Frith  has  given  the  following  account  of  a  specimen  of  the 
Black-faced  Thrush  of  India  {Garrulax  chinensis),  which  he  kept  for  some  time. 
"  The  bird,"  he  says,  "  was  excessively  tame  and  familiar,  and  delighted  (like  a 
cockatoo)  in  being  caressed  and  tickled  by  the  hand,  when  it  would  spread  out  its 
wings  and  assume  very  singular  attitudes.  It  was  naturally  a  fine  songster,  and  a 
most  universal  imitator.  "Whenever  chopped  meat  or  other  food  was  put  into  its  cage 
it  always  evinced  the  propensity  to  deposit  the  bits  one  by  one  between  the  wires ; 
and  when  a  bee  or  wasp  was  offered,  this  bird  would  seize  it  instantly,  and  invariably 
turn  its  tail  round  and  make  the  insect  sting  this  several  times  successively  before 
eating  it.  A  large  beetle  it  would  place  before  it  on  the  ground,  and  pierce  it  with  a 
violent  downward  stroke  of  the  bill ;  a  small  snake  (about  a  foot  long)  it  treated  in 
like  manner,  transfixing  the  centre  of  the  head ;  it  afterwards  devoured  about  half  the 
snake,  holding  it  by  one  foot,  while  it  picked  it  with  the  bill,  as  was  its  common  mode 
of  feeding." 

One  of  the  Indian  species,  the  Malacoeireus  Malcolmi^  appears  to  be  a  bird  of  great 
courage ;  for  although  its  flight,  like  that  of  the  other  members  of  the  group,  is  by  no 
means  strong,  yet  if  a  small  hawk  be  flown  at  a  flock  of  the  species,  they  will  imme- 
diately mob  the  hawk,  endeavouring  to  compel  it  to  release  the  one  it  has  seized. 

The  Spotted  Ground-Thrush  of  Australia  (Cinclosoma  punctatum)^  is  another  species 
of  this  Bub-famUy.  It  inhabits  the  eastern  part  of  Australia  and  Van  Diemen's  Land, 
and  its  habits  appear  to  be  more  decidedly  terrestrial  than  those  of  any  other  of  the 
group.  According  to  Mr.  Gould,  it  frequents  low  stony  hills  and  rocky  gullies,  espe- 
cially those  covered  with  shrubs  and  grasses.  Its  power  of  flight  is  very  small,  and 
rarely  exercised,  except  for  passing  from  one  bush  to  another ;  but  on  the  ground  it 
runs  with  great  swiftness. 

The  nest  is  carelessly  made  of  leaves  and  the  bark  of  trees,  and  placed  on  the 
ground  under  the  shelter  of  a  large  stone,  the  stump  of  a  tree,  or  a  tuft  of  grass.  The 
eggs  are  generally  two  in  number,  white,  with  large  olive-brown  blotches.  Its  flesh 
is  said  to  be  exceedingly  delicate,  and  in  Hobart  Town  it  is  frequently  sold  in  the 
market  with  other  small  birds  ;  it  is  there  called  the  Ground  Dove. 
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In  the  Turd^'na,  or  tnie  Thrushes,  the  bill  is  of  moderate  length,  usually  about  as 
long  as  the  head,  tolerably  stout  and  compressed,  with  the  upx>er  mandib}«  notched  at 
the  tip  and  its  ridge  curved  ;  the  gape  is  famished  with  bristles,  and  the  nostrils  are 
placed  at  the  base  of  the  bill,  with  their  opening  exposed.  The  wings  are  rounded, 
with  the  first  qxiill  very  short,  the  third  and  fourth  longest ;  the  tarsi  are  rather  long, 
sometimes  covered  with  seven  shields  in  front,  but  more  frequently  either  with  a  single 
long  plate,  or  with  three  or  four  shields  and  a  plate,  and  the  toes  are  long  and  stout, 
the  outer  one  longer  than  the  inner  and  united  to  the  middle  toe  at  the  l»se,  and  all 
furnished  with  curved  and  acute  claws. 

The  Turdinoe  are  found  in  all  parts  of  the  globe,  generally  frequenting  fields  and 

pastures  in  search  of  food, 
but  retiring  to  the  woods 
and  thickets  for  security 
when  roosting  and  during 
thebrecdingseason.  Their 
nests  are  usually  very 
neatly  made,  comprised  of 
grasses,  twigs,  and  moss, 
frequently  lined  with  a 
thin  layer  of  mud,  within 
which  is  another  layer  of 
soft  vegetable  substa&ees 
for  the  reception  of  tiie 
eggs.  The  latter  are 
usually  five  or  six  in 
number ;  variable  in  co- 
lour, but  commonly  fnek' 
led  with  dark  spots.  The 
Fig.  237.-Hca<l  of  the  Thrugh  ( Tttrius  vuckorta) .  {qq^  of  the  Thrushes  con- 

sists both  of  animal  and  vegetable  matters,  such  as  insects  and  their  lanrse,  vonnf, 
snails,  fruits  and  seeds. 

Seven  species  have  been  found  in  Britain,  of  which  one,  which  has  been  deteribed 
under  tihe  name  of  White's  Thrush  (Turdus  Vrhitei)^  only  visits  Europe  occasioiudly,  and 
appears  to  be  positively  identical  with  a  Japanese  species,  which  again  is  very  eloiely 
alHed  to  a  species  from  Java,  described  by  Dr.  Horsfield  under  the  name  of  Tmim 
varitts.  Indeed,  by  some  authors,  the  Turdus  Whitei  has  been  regarded  as  identiioei 
with  Br.  Horsfield's  species.  Of  the  remaining  six  species,  thiiee,  namely  tlie  Black- 
bird {Turdus  menda),  the  Missel  Thrush  {T,  visewof-ue,  Fig.  237),  and  the  Soag  Tbradi 
(7*.  niusieus),  are  permanent  residents,  whilst  the  others  are  regular  vititon ;  two  of 
them,  the  Fieldfare  {T.  pilaris)  and  the  Redwing  (21  Uiacua),  in  winter,  and  one, 
the  Ring  Ouzel  {T.  torquatw),  in  summer. 

The  Missel  Thrush  {T.  viscivorus)  is  the  largest  of  our  species,  and  one  of  the 
largest  birds  in  the  group,  measuring  about  eleven  inches  in  length.  It  is  not  a  veiy 
abundant  bird;  but  is  pretty  generally  distributed,  frequenting  small  woods  and 
copses,  and  occasionally  trees  in  hedges.  It  breeds  early  in  the  spring,  nsodly  ia 
April,  and  the  song  of  the  male,  which  resembles  that  of  the  Blackbird,  is  sometimei 
commenced  as  early  as  February.  During  tho  breeding  season  the  Missel  l%nuh  ii 
quarrelsome,  driving  all  the  smaller  birds  away  from  its  neighbourhood ;  hence, 
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Fig.  238.— Head  of  the  Song  Thrush  {Turius  mus'icus). 


aoeording  to  Pennant,  the  "Welsli  have  given  it  the  name  of  Perm  y  Ihoyn,  or  the 
asaater  of  the  copae.  It  feeds  to  a  great  extent  upon  berries,  and  is  said  to  be  parti- 
cuhtrlj  addicted  to  those  of  tfie  misseltoe,  from  wiiich  its  common  name  is  derived ;  in 
thk  manner  it  is  supposed  to  perform  an  important  part  in  the  diffusion  of  that 
singular  plant. 

The  well-known  Song  Thrush  {Turdus  musicm^  Pig.  238),  universally  considered 
<me  of  the  fiaest  of  our  larger 
singing  birds,  is  considerably 
smaller  than  the  Missel  Thrush, 
meaeuring  only  about  nine  inches 
m  length.  It  is  very  generally 
distributed  in  all  places  not  quite 
destitute  of  wood,  and  is  very 
ooKimonly  seen  in  gu^ens,  where 
it  probably  compensates  for  the 
damage  it  does  to  some  portions 
of  the  produce  by  the  numbers  of 
insects  and  other  injurious  animals 
which  it  destroys.  Its  mode  of 
getting  at  the  shelled-snails,  so 
common  in  gardens,  evinoes  .con- 
siderable ingenuity ;  it  takes  tfee  animal  up  in  its  bill,  and  strikes  it  against  a  stone 
until  the  shell  is  fractured,  when  the  tmfortunate  inmate  is  speedily  extracted. 
Daring  tiie  winter  our  native  Thrushes  are  reinforced  by  arrivals  from  the  northern 
oaimtries  of  Ikirope,  which  are  quitted  by  these  birds  towards  the  close  of  autumn.  *: 

The  Eedwing  {T,  Utacus)  and  the  Fieldfare  (71  pHaris),  our  winter  visitors,  present 
some  resemblance  to  the  common  Thrush  in  the  arrangement  of  ^kfOX  colours ;  the 
former  is  a  little  smaller,  and  the  latter  rather  larger  than  that  special.  These  birds 
associaie  in  flocks  during  their  abode  wiih  jbs,  vmaSij  tefuenting  the  fiellt  in  search 
of  the  insects,  worms,  isc.y  which  comtsMe  iheit  fcoC.  WUSit  fl&  thiB  oomjixj^  only 
th^  oa3l-note  is  heard ;  this  is  harsh  and  VJBJXuu&Mlf  Wit  <iMfir  «MMWr  «i^  k  said  to 
be  exoeedingly  pleasing.  In  the  other  two  species » the  BhriAiri  (f.  tmndtj  And  King 
Ousel  {T,  tcrpsettus),  tibe  plumage  is  black,  but  tha  latter  has  a  broad  crescent-shaped 
wliite  stripe  across  tlie  ^east.    In  their  habits  they  resemble  the  Thrushes. 

Mmi  of  the  British  species  possess  a  pleasing  song,  but  the  Blackbird  and  the  Song 
TbnHh  are  pre-eminent  in  this  respect,  and  are,  in  fact,  to  be  regarded  as  amongst  the 
mast  beaiztiful  <»f  our  songsters.  They  are,  however,  exceeded  by  another  species  of 
the  group,  tl&e  Kerth  American  Mocking  Bird  (Mimus  polyglattus)  whose  natural  song 
k  Mid  to  be  mo0t  beautiful,  whilst  he  possesses  a  most  extraordinary  power  of  mimick- 
ing 6m  Betes  ^  o^er  birds,  and  even  the  cries  of  the  most  dissimilar  animals — indeed, 
his  opdinary  song  is  said  almost  always  to  include  imitations  of  his  feathered  neighbours. 
Ulus,  aoeording  to  W^son,  when  the  Mocking  Bird  is  in  the  full  career  of  his  song, 
'*  a  bystander,  destitute  of  sight,  would  suppose  that  the  whole  feathered  tribe  had 
assembled  together  on  a  trial  of  skill,  each  striving  to  produce  his  utmost  effect,  so 
perfect  are  his  imitationfl.  lie  many  times  deceives  the  sportsman,  and  sends  him  in 
seareh  x>f  birds  that  pei-haps  are  not  within  miles  of  him,  but  whose  notes  he  exactly 
imitates ;  even  birds  themselves  are  frequently  imposed  on  by  this  admirable  mimic, 
and  are  deeoyed  by  tiie  fancied  calls  of  their  mates,  or  dive  with  precipitaitAon  into  the 
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depths  of  thickets  at  the  scream  of  what  they  suppose  to  be  the  ^Sparrow-hawk." 
These  constant  imitations  of  other  birds,  however,  are  frequently  injurious  to  the  song 
of  the  bird,  as  he  introduces  the  most  discordant  elements  into  his  "  Monopolylogfue," 
interrupting  his  own  song,  or  his  wonderful  imitations  of  the  notes  of  fine  songsters, 
with  the  crowing  of  cocks,  the  cackling  of  hens,  and  similar  sounds.  In  domestication 
liis  habits  appear  to  be  exceedingly  amusing,  as,  like  the  Parrots,  and  many  of  tho 
Corvine  birds,  he  seems  to  pick  up  the  different  household  noises  with  great  facility. 
Thus,  Wilson  states  he  will  whistle  to  the  dog,  and  disturb  him  from  his  repose  in  the 
expectation  of  seeing  his  master ;  he  will  squeak  out  like  an  injured  chicken,  so  as  to 
alarm  the  maternal  feelings  of  the  hen ;  and  then  give  the  barking  of  the  dogs,  the 
mewing  of  cats,  and  various  sounds  produced  by  things  animate  and  inanimate,  with 
astonishing  fidelity.  Like  our  own  nightingales,  he  sings  sweetly  during  the  night, 
commencing  as  soon  as  the  moon  rises,  and  Wilson  states  that  the  hunters  in  the 
Southern  States  know  that  the  moon  is  rising  when  they  hear  the  Mocking  Bird  begin 
to  sing.  This  bird  also  occurs  in  the  West  Indian  islands  and  South  America,  and 
Mr.  Gosse  describes  it  as  singing  most  beautifully  during  the  night  in  Jamaica. 
Several  other  species  of  Thrushes  are  found  in  the  United  States,  and  most  of  these  are 
described  as  charming  songsters. 

In  hot  climates  the  TurdinaB  appear  generally  to  inhabit  the  mountainous  districts ; 
some  of  the  Indian  species  are  found  at  an  elevation  of  five  or  six  thousand  feet  above 
the  level  of  the  sea.  Some  of  them  belonging  to  the  genera  Fetro  cinela  and  OroeeUi 
inhabit  rocky  places,  and  build  in  the  holes  of  the  rocks. 

The  Formicarina,  or  Ant  Thrushes,  constituting  the  last  group  of  this  family,  closely 
resemble  the  Thrushes  in  their  characters,  but  have  the  wings  and  tail  much  shorter. 
In  the  form  of  the  bill  they  are  very  similar  to  the  True  Thrushes,  but  the  tip  is  often 

slightly  hooked  and  the 
nostrils  arc  placed  in 
a  membranous  groove. 
The  tarsi  are  long,  some- 
times covered  in  front 
with  several  scales  (Fig. 
239),  sometimes  with  a 
single,  long  plate  (Fig. 
241).  They  are,  for  the 
most  part,  inhabitants  of 
the  tropical  regions  of 
both  hemispheres,  where 
they  live  in  the  forests 
and  thickets,  sometimes 
perching  upon  bushes  and 
the  lower  branches  of 
trees,  sometimes  living 
principally  upon  the 
ground.  Their  food  con- 
sists  almost   entirely  of 

Fig.  239.^Head  and  Foot  of  Pitta  Bei^galensis.  ^^*«'  principally  Cole- 

optera  and  Ants,  and  from 
the  great  numbers  of  the  latter  insects  which  they  destroy  in  some  localities,  especi- 
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ally  the  tropical  forests  of  South  America,  the  name  of  Ant-Thrushes  commonly  given 
to  these  birds  is  derived. 

From  the  shortness  of  their  wings  these  birds  generally  fly  very  indifferently,  and 
Mr.  Hodgson  remarks  of  one  species,  the  Pitta  nipalensis,  that  its  flight  is  so  bad  that 
he  has  seen  it  taken  by  a  man.  Dr.  Horsfield  established  the  genus  Brachypteryx,  for 
a  Javanese  species  of  this  group  {B.  montana),  in  which  the  abreviation  of  the  wings 
appears  to  be  carried  to  its  extreme.  He  says  that  it  is  quite  unable  to  undertake  long 
or  elevated  flights,  and  that  its  movements  are  always  made  with  great  exertion.  This 
bird,  like  most  of  the  other  members  of  the  group  makes  its  nest  upon  the  ground. 

The  species  of  the  genus.  Pitta,  which  are  peculiar  to  the  Eastern  Hemisphere,  are 
generally  adorned  with  beautiful 
colours,  a  brilliant  azure  blue 
being  a  very  prevalent  tint  in 
their  plumage.  The  numerous 
South  American  species  of  Ant 
Thrushes  belonging  to  the  genus 
Formicariua  and  its  allies  are 
more  sober  in  their  tints,  their 
plumage  usually  exhibiting  dif- 
ferent shades  of  brown  and 
white.  ' 

Only  one  genus  of  this  group 
is  found  beyond  the  tropics,  and 

fllis  is  remarkable  both  from  its       k^.  240.-Head  of  the  Water  Ouzel  (Cinclu,  agmticna). 

forming  a  complete  transition  to 

the  true  Thrushes,  and  from  its  singular  habits.      This  is  the  genus   Cinclus,  to 


Fig.  241.—- Wing  and  foot  of  the  Water  Ouzel  {Oinclua  agtiaticm). 
which  the  common  Dipper,  or  Water  Ouzel  {Citiclus  aquatictUj  Fig.  240),  of  this 
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eoontry  beloags.  This  bird  is  about  eight  incheB  in  length;  the  pl^mmgc  of  Hie 
upper  parts  are  dark  gray,  that  of  the  head  and  neck  brown ;  the  throat  «id  fore  part 
of  the  neck  are  white,  and  the  breast  brownish-red.  The  greater  part  of  the  "tcont  of 
the  tarsi  is  coTCTed  by  a  single  plate  (Fig.  241).  The  wings  are  larger  and  more 
pointed  than  the  majority  of  the  birds  in  the  group,  indicating  a  more  extended 
power  of  flight,  and  the  Water  Ouzel  is  described  as  shooting  along  Meftdilj  ftad 
rapidly. 

The  Dipper  is  always  found  in  the  immediate  yicinity  of  water,  espeeiaOily  on  tiie 
banks  of  the  clear  streams  and  lakes  of  mountainous  districts.  Hiis  is  ihe  case  with 
some  of  the  other  species  of  the  group,  but  none,  exoept  the  members  of  the  genus 
Cinchis,  however  close  they  may  go  to  the  margin,  ever  venture  mio  the  water.  Oor 
common  Dipper,  however^ — and  the  other  species  of  the  genus,  are  said  to  have  the  same 
habits, — plun^^et  into  the  wator  wiiiwui  tim  IflMt  hesitation,  dives  to  the  bottom  with 
ease,  and  pngineflfies  in  dhuit  reaiazfcahfe  situation  with  considerable  rapidity.  It  was 
long  assefted  that  tibe  bM  waUEed  into  the  water,  and  having  surrounded  hims^f  with 
a  coating  of  atr  to  serve  in  place  of  a  diving-bell,  proceeded  ddiberately  to  promenade 
the  pebbly  bottooL  Tliis,  however,  is  evidently  impossible,  as  the  Bippei'a  feet  tie 
not  fonned  for  walking,  even  on  land ;  and  the  lightness  of  its  body  would  infalliMy 
bring  it  to  the  surface  if  it  attempted  to  hop  there.  According  to  Mr.  MacgiDivray 
the  diving  and  progression  under  water  is  effected  in  much  the  same  way  as  by  many 
of  the  web-footed  Natatorial  birds,  by  the  action  of  the  wings,  so  that  the  bird  may 
really  be  said  to  fly  imder  water.  In  this  manner  it  makes  way  even  against  a  strong 
current,  but  evidently  by  dint  of  considerable  exertion ;  and  aa  soon  as  this  is  relaxed 
it  rises  to  the  surface  like  a  cork.  On  coming  up  to  the  surface  it  swimi  with  ease,  or 
can  dive  again  from  that  position  without  any  necessity  lor  visiting  the  shore.  Its 
object  in  these  sub-aquatic  excursions  is  to  procure  its  fbod,  which  eonsiets  of  small 
aquatic  mollusca  and  insects.  To  these  articles  of  diet  some  authors  add  small  fish 
and  the  spawn  of  fish  ;  and  from  a  beKef  iiat  the  Dippers  destroy  the  ova  of  salmon 
and  trout,  they  are  in  many  places  exposed  to  a  considerable  amount  of  persecution, 
although  it  appears  rather  unoertaia  whether  they  are  really  guiltj  o£  the  offence 
imputied  to  them.  • 

Their  nests  are  formed  of  moss,  firmly  matted  together,  and  are  completely  domed 
over,  with  only  a  hole  in  one  side  for  the  entrance  and  exit  <^  the  birds.  Within 
this  there  is  a  second  nest  composed  of  grasses  and  lined  with  leanrea.  The  nest  is 
placed  on  the  bank  of  the  stream,  sometimes  amongst  tihe  rooti  of  a  tpee,  in  a  crevice 
of  a  rock,  or  in  a  hole  in  the  brickwork  of  a  bridge.  Hie  egga  are  five  or  six  in 
number,  and  of  a  pure  white  colour.  The  birds  have  two  or  even  three  broods  in  a 
season. 

Only  two  or  three  other  species  of  this  interesting  genus  are  known.  They  are 
inhabitants  of  different  parts  of  the  woiid,  hid;  their  habits  are  described  as  very 
similar  to  those  of  the  British  bird. 

The  last  family  of  the  Dentirostral  birds  is  that  of  the  JS^iffida^  or  "Warblers.  In 
these  birds  the  bill  is  usually  of  moderate  length,  rather  slender,  generally  broad  at  the 
base,  and  tapering  towards  the  extremity,  with  the  tip  of  the  upper  mandible  more  or 
less  curved  downwards,  and  slightly  notched.  The  nostrils  are  situated  at  the  base  of 
the  bill,  in  a  membranous  groove,  with  the  opening  uncovered ;  the  wings  are  long, 
the  tarsi  usually  long  and  slender,  and  the  toes  variable  in  length,  the  outer  one  united 
mi  the  base. 
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Tlus  fiunily  includes  a  great  number  of  species,  most  of  which  ave  fine  songsters, 
▼btlst  Boine  are  universally  admired  for  the  sprightliness  of  their  actions.  They  are 
all  email  Inrdi,  and  generally  of  sober  colours,  although  many  of  them  are  of  great 
bemty.  They  are  divided  into  five  sub- 
£uBllie8y  of  four  of  which  we  have  British 
iepresentadv«0. 

The  first  of  these,  the  sub-family  of  the 
Motm&iUfna,  or  Wagtails,  exhibits  a  certain 
retemblanoe  to  the  I.arks,  and,  indeed, 
mdudee  some  species  which  liave  been 
placed  with  these  birds  by  somo  authors. 
Tlie  Motacillinfls  have  the  bill  moderately 
long,  straight,  and  slender,  much  com- 
pressed, with  the  ridge  of  the  upper  mandi- 
ble straight  to  the  tip,  and  then  slightly 
enrred;  the  tip  of  the  upper  mandible  is 
notched.  The  wings  (Fig.  243)  are  long 
and  pointed ;  the  secondaries  are  frequently 
notched  at  the  end,  and  ihe  tertiaries  very  long  and  pointed,  a  character  in  which 
these  birds  resemble  the  Larks.    The  tail  is  long,  sometimes  nearly  twice  the  length 


Fig.  242.— Head  of  the  Gray  Wagtail 
{Motacilla  Boarula), 


Fig.  243.— Wiaf  rfffce  Pied  WagtaU  {Motacilla  YmwdOU 
of  the  body,  and  it  is  to  the  remarkable  jerking  motion  of  thii  fl^pniy  that  tiiese  birds 
are  indebted  for  their  eommon  name  of  Wagtails.     The  tard  an  lovg  and  slender, 
covered  in  front  by  aboiit  «ight  scales,  of  which,  however,  only  dbs  fMir  lower  ones  are 
usually  to  be  reoogaini  distinctly ;  the  toes  are  rather  short,  Urn  oater  one  generally 


Fig.  244.— Foot  of  the  Gray  Wagtail 
{MetaoUla  Boarukt). 


Fig.  245.— Foot  of  the  Yellow  Wagtail 
{Budytet  Sayi). 


longer  than  the  inner,  and  slightly  united  at  the  base  to  the  middle  one,  and  all  the 
toes  are  armed  with  slightly  curved  and  acute  claws,  of  which  that  on  the  hinder  toe 
is  sometimes  very  long.  The  Motacillinae  live  in  meadows  and  pastures,  frequently  by 
the  rides  of  streams  and  pools  of  water ;  they  run  swiftly,  and  have  on  exceedingly 
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graceful,  buoyant,  rapid,  and  undulating  flight.    On  alighting  upon  the  ground,  they 
usually  spread  the  tail,  and  whilst  running  along,  they  are  constantly  vibrating  the 

body  and  tail  in  a  very  singular  manner. 
Their  food  consists  entirely  of  insects.  Their 
nests  are  made  upon  the  groimd  amongst  herb- 
age or  stones,  and  they  lay  from  four  to  six 
spotted  eggs. 

These  bii'ds  are  found  in  both  hemispheres, 
and  are  pretty  generally  distributed  in  all 
latitudes,  but  many  of  them  migrate  regu- 
larly from  the  temperate  to  the  warmer  parts 
of  the  world  on  the  approach  of  winter,  and 
the  majority  appear  to  change  their  residence 
more  or  less,  according  to  the  season.  Nine 
species  occur  in  Britain,  three  of  which  belong  to  the  typical  genus  MbtaeiUa.  These 
are  exceedingly  elegant  birds,  of  a  slender  form  and  very  sprightly  in  their  habits. 
They  are  found  in  abundance  in  moist  meadows,  and  in  the  immediate  vicinity  of 
water,  tripping  lightly  and  gracefully  along  upon  the  sand  or  mud.  Their  note  is 
short  and  shrill,  and  is  frequently  repeated  as  they  nm  about  in  search  of  insects  and 
little  worms,  which  constitute  their  food.  They  are  frequently  seen  to  capture 
insects  on  the  wing,  in  the  manner  of  the  Flycatchers.  They  also  often  wade  iu  the 
shallow  water. 

The  commonest  British  species  is  the  Pied  Wagtail  {Motacilla  Tarrellii,  Fig.  247), 
which  is  elegantly  vaiicd  with  white  and  black,  and  which  was  until  veiy  recently 


Fig.  246.— Foot  of  the  Rock  Pipit 
(Anthtu  petrosus). 


Fig.  247.— Head  of  the  Pied  Wagtail  {Jfotacilla  Tarrellii)  in  Bummer  and  winter  plumage. 


confoimded  with  the  'Wliite  Wagtail  of  the  European  continent  (if.  alba).  The  latter, 
which  is  very  abimdant  on  the  continent,  is  rare  in  this  country,  and  our  bird  is  equally 
uncommon  in  most  parts  of  Europe.  The  Gray  Wagtail  (M.  boarulay  Fig.  242),  is  of  a 
bluish-gray  colour  above,  with  the  rump  and  the  lower  surface  yellow ;  in  the  summer 
tiie  throat  has  a  black  patch.  These  birds  produce  two  broods  of  young  in  the  ooane 
of  the  summer. 

Two  other  British  species,  the  Budytes  Jlava  and  B.  Baf/ij  stand  in  the  same  relation 
to  each  other  as  the  Pied  and  White  "WagVaW  tiXiO'^Q  Te^wx^d  to.,— the  Bttdyfen  BayiU 
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Fig.  248.— Head  of  the  Titlark  {Anthu$ 
pratensis). 


die  common  yellow  Wagtail  of  tliis  country,  and  was  long  supposed  to  be  identical 

with  the  common  species  of  the  continent,  but  the  two  species  have  lately  been  found 

to  be  distinct.    They  resemble  the  Motaeilia  in  their  habits. 

The  Pipits  (Anthus)  make  a  close  approach  to  the  true  Larks,  and  are  commonly 

known  under  the  name  of  Titlarks.     They 

closely  resemble  the  true  Wagtails  in  their 

habits,  walking  and  running  upon  the  ground 

in  search  of  the  insects  which  form  the  prin- 
cipal part  of  their  food.     They  also  feed  upon 

seeds.     The  commonest  species  in  this  country 

is  the  Meadow  Pipit  or  Titlark  {Anthtis  pra^ 

Unsisy  Fig.  248),  which  is  found  abundantly 

in  all  parts  of  the  country,  generally,  as  its 

name  implies,  in  meadows ;  it  is  a  permanent 

resident  in  Britain.  Another  species,  the  Shore 
or  Rock  Pipit  (-4.  petrostu)  frequents  the  sea- 
shore and  follows  the  retreating  tide,  in  com- 
pany with  the  smaller  Wading-birds,  in  search 
of  small  MoUusca  and  Crustacea.  The  Tree 
Pipit  {A,  arboreus),  which  is  a  summer  visitor  to  these  islands,  inhabits  wooded  districts 
and  perches  upon  trees  to  a  much  greater  extent  than  its  congeners.  Its  nest,  however, 
like  theirs,  is  made  upon  the  ground. 

The  Mniotiltina^  or  Bush  Creepers,  form  the  second  sub-family.  They  have  a 
moderately  long,  acutely  conical  bill,  with  the  ridge  of  the  upper  mandible  nearly 
straight,  and  its  tip  slightly  notched.  The  wings  are  long,  and  usually  pointed,  and 
the  tail  of  moderate  length ;  the  tarsi,  which  are  covered  with  scales  in  front,  are 
usually  longer  than  the  middle  toe,  sometimes  nearly  twice  as  long,  and  the  toes  are 
long  and  slender,  the  outer  one  usually  longer  than  the  inner. 

These  birds  are  found  in  both  hemispheres,  principally  in  the  warmer  regions ;  but 
several  of  the  species,  especially  the  American  ones,  migrate  from  the  warm  to  the 
more  temperate  climates.  In  their  habits  they  appear  to  be  very  uniform,  residing 
principally  in  thickets  and  woods,  and  feeding  on  insects,  spiders,  and  worms.  In 
search  of  insects  and  their  larvae,  and  spiders,  these  birds,  which  are  usually  of 
diminutive  size,  creep  about  upon  the  bushes  with  great  agility,  examining  every  leaf 
with  great  care,  and  even  poking  their  heads  into  flowers  to  capture  the  minute  insects 
which  seek  shelter  amongst  the  petals.  Thus  Dr.  Jerdon  mentions  that  one  of  the 
common  Indian  species  (Zosterops  palpebrosus)  is  often  seen  with  its  forehead  powdered 
with  iK)llen,  picked  up  during  its  inspection  of  flowers. 

They  are  sociable  little  birds,  generally  keeping  in  small  flocks,  which  are  some- 
times associated  with  those  of  other  species  of  insectivorous  birds.  Some  of  them 
bmld  on  the  groimd,  in  the  centre  of  a  thicket  of  bushes,  others  in  bushes  and  trees. 
The  nest  is  sometimes  arched  over,  with  a  small  hole  in  the  side  for  the  entrance 
and  exit  of  the  birds,  sometimes  cup-shaped,  and  either  placed  in  the  fork  of  the 
branch  of  a  tree  or  suspended  upon  the  twigs.  The  same  species  sometimes  appears 
to  btdld  in  any  of  the  three  last  mentioned  positions ;  for  the  little  Zosterops  palpehrosusy 
already  referred  to,  is  said  by  Mr.  Layard  to  construct  its  nest  "  in  the  fork  of  two 
branches/'  whilst  Captain  Hutton  describes  the  bird  as  building  in  thick  bushes  of 
SUntcua^  or  suspending  its  nest  from  the  twigs  of  trees.    He  says  the  nest  "  is  not 
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placed  on  a  branch,  but  is    suspended  between    two  thin  twigs,  to   wlkieh  it  i« 

fiEiatened  hj  floss  silk,  torn  from  the  cocoons  of  Bombyx  HuUom  (Westwood),  and  ly 

a  few  slender  fibres  of  the  bark  of  trees,  or  hair,  according  to  drcunwtaBces.    So 

slight  and  fragile  is  the  little  oval  cup,  that  it  is  astonishing  th«  mere  weight  of  the 

parent  bird  does  not  bring  it  to  the  ground ;  and  jet,  within  it,  their  young  ones  will 

safely  outride  a  gale  thct  will  bring  the  weightier  nesta  of  Jays  and  Thrushes  to  the 

ground."    Tlwselirds  hayeno  regular  song,  but  merely  a  feeble  twittering  note,  vhich 

is  constasfly  emitted  whilst  they  arc  engaged  in  their  search  for  food. 

The  suV-family  of  the  Parvue^  or  Titmice,  consists  of  a  number  of  dimiautiTe^ 

sprightly  birds,  which  an  fcnmd  in  both 

hemispheres.      In  these  birds  the  bill  is 

short,  straight,  and  tapering,  with  the  upper 

mandible  quite  destitute  of  the  usual  notches 

at  the  tip.    The  nostriU  are  placed  at  the 

base  of  the  bill,  and  usually  concealed  by 

the  recurved  feathers  of  the  forehead.     The 

wings  are  short,  and  the  tail  long  ;  the  tarsi 

rather  long  and  slender,  distinctly  scutel- 

lated  in  front ;  the  inner  toe  is  the  shortest, 

and  all  the  toes  are  furnished  with  strong, 

curved  claws. 

These  little  birds,  several  species  of  which 

are  well  known    in  England    under    the  ^.     «,«„.,  v   r>     *m.* 

1.  mx     rr-i.    •  jrr        rp-.  Fig.  249.--Head  of  the  Great  TitmouBC 

names  of  Tits,  Titmice,  and  Tom  Tits,  are  {Panu  mqjor), 

active,  lively,  and  courageous,  and  many 

of  them  are  adorned  with  exceedingly  beautiful  colours.  They  are  found  principally 
in  wooded  countries,  where  they  feed  upon  insects  and  larvae,  which  they  capture 
both  upon  the  bark  and  leaves  of  the  trees  and  shrubs.  In  search  of  these  they  may 
be  seen  clinging  in  every  variety  of  attitude  to  the  branches  and  twigs ;  and  when 

thus  engaged,  from  the  sprightliness  of  their 
whole  behaviour,  they  are  exceedingly  pleaaiiig 
objects.  They  are  often  seen  engaged  in  this 
manner  in  gardens,  where  they  dimb  about 
the  fruit-trees  in  every  direction,  and  often 
destroy  a  good  many  buds  in  their  search  for 
insects  contained  in  them. 

The  Tits  do  not,  however,  confine  thoBif- 
selves  to  insect  food ;  they  will  readily  peck  at 
meat  or  even  carrion,  and  Mr.  Hepburn  says 
he  has  seen  ihe  common  Blue  Tit  {P4umt 
cariUeus^  Fig.  250)  descend  upon  the  meat  ex- 
posed in  a  butcher's  shop  in  the  town  of  Had- 
dington. The  Great  Tit  (PsriM  inflpfbr,  Rg. 
249),  which  is  itself  less  than  six  inches  in  length,  is  said  even  to  kill  mnaU  birds  by 
repeated  blows  upon  ;the  head  with  his  sharp  bill,  afterwards  pecking  out  «nd 
the  brains  of  his  victim.  They  also  eat  seeds  of  various  kinds,  especially  during 
weather,  when  they  generally  approach  the  habitations  of  man  to  pick  up  M»y  of  the 
numerous  Iragmcnts  of  food  which  are  always  to  be  found  about  houses. 


Fig.  250.— Head  of  the  Blue  Titmouse 
{Farms  cterulew). 
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Tktm  bizdft  Imild  their  neuU  in  Tarioot  tituationSy  sometiittes  oa  the  branches  of 
tfM8>  0om6time0  in  onvkiet  ia  walla^  or  iaifc  the  bollowa  of  treesy^-the  latter  they  are 
said  to  enlarge  for  this  purpose  in  the  same  way  as  the  woodpeckers.  The  nests  are 
VRiatly  SMTfiMd  of  grase  and  moss,  and  lined  with  hair  and  feathers.  The  eggs  are  nume- 
Matii  msoillj  from  six  to  eight ;  but  the  little  Bhie  Tit  lays  sometiiaea  as  many  as 
tlMlT»  eggi.  I>iirittg  the  period  of  incuhatiom,  and  after  the  young  are  hatched,  these 
dii[iiMnrtT»  cteflturtt  efshihit  the  greatest  courage  in  de£nice  of  their  progeny,  attacking 
iMidi  OEiiek  larger  thaa  t&emselTes  whom  they  may  suspect  of  nefarious  designs.  The 
InMle  wiU  sometimes  remain  on  the  nest  until  a  person  has  introduced  the  hand, 
wkcn  she  pioditcet  a  hissing  noise,  and  pecks  at  the  intruder  with  great  violence ;  in 
liiet,  Hr.  Tarrell  says  that  the  boys  in  some  counties  give  the  name  of  Billy  Biter 
to  the  Blaa  Tity.  '^from  a  Tirid  recollection  of  certain  impressions  made  on  their 
fingers." 

Our  British  species  are  very  generally  distributed  oyer  the  continent  of  Europe, 
tod  moti  ci  ibem  are  exceedingly  eommon  birds  in  this  country.  The  only  species 
that  can  be  caUed  rsre  in  Britain  is  the  Crested  Tit  {Partts  cn'status),  a  beautiful  little 
bird,  in  whiek  the  feathers  of  the  erown  are  elongated  so  as  to  Ibna  «  eoaical  crest. 
The  LsBg-tailed  Tit  {Memtwn  eaudaU^,  which  is  also  a  common  speciea^  it  reitdered 
remarkaUe  by  the  great  length  of  its  tail,  which  is  at  least  twiee  as  long  m  thst  of 
any  other  natire  species  of  the  group. 

One  of  the  British  species^  the  Bearded  Tit  {Calamophiitis  hmnmifm)^  is  remarkable 
fiom  its  constantly  inhabiting  the  neighbourhood  of  water,  living  amongst  the  reeds 
tnd  sedges  of  tiie  msirgin.  It  feeds  to  a  considerable  extent  upon  the  seeds  of  these 
phtnlB,  and  its  stomach  ibrms  a  nnucnlar  gizzard  which  the  true  Tits  do  not  possess  ; 
siMae  sothors  hsTe  therefore  proposed  its  removal  amongst  the  Conirostral  birds.  It 
also  eats  insects,  in  search  of  which  it  climbs  about  upon  the  upright  stems  of  the 
iseds  wi&  great  facility,  and  a  good  deal  of  its  food  appears  to  consist  of  small  shelled 
MsBaseay  of  the  genera  Suceinea  and  PHpa,  with  which  its  crc^  has  been  found 
esBipletely  ezanoaed.  These  are  swallowed  whole,  but  the  shells  are  soon  broken  up 
bj  tlur  action  of  the  gizzard.  The  nest  of  this  species  is  built  amongst  the  thick 
haiiaga  ciose  to  the  ground,  without  being  sns^nded. 

TImt  esotic^eiesof  this  group  closely  resemble  our  British  species  in  their  habits; 
in,  warm  diaates  they  appear  generally  to  prefer  mountainous  districts,  some  of  the 
IndisK  Q>ecies  being  commonly  found  at 
aa  eievatioBi  of  moi«  than  seven  thous- 
and iiset 

In  the  sub-family  of  the  Erythacince 
or  Bobinsy  the  hiU  is  rather  short,  slen^ 
dflTi  tqpering,  somewhat  conical,  and 
ispiawect  at  the  base,  with  the  ridge 
«f  ih9  tapper  mandible  neariy  straight, 
aUg^iily  decnired  at  the  tip,  which 
ia  Terj  indistinotly  notched.  The  gape 
ia  SMTS  or  less  distinctly  furnished  with 
bristkw.  The  ncatrils  are  of  an  oblong 
form,  placed  in  the  antericxr  port  of  a  membranous  groove,  the  basal  portion  of 
which  is  fBathered.  The  tarsi  are  usually  long  and  slender,  compressed  and  covered 
in  front  with  a  single  long  plate,  in  which,  however,  the  divisions  of  the  scutella  are 


Fig,  251.— Head  of  tke  Whinchat  {Sasdcokt 
rubetra). 
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often  distinctly  perceptible ;  and  the  toes  are  of  moderate  size  (the  hind  toe  and  daw 
being  usually  the  largest),  covered  with  scuteUa  and  armed  with  rather  large,  cnrred, 
compressed,  and  acute  daws. 

The  Eobins  are  for  the  most  part  inhabitants  of  the  Eastern  Hemisphere,  in  all 
parts  of  which  they  occur.  They  feed  principally  upon  insects  and  worms,  for  which 
they  search  in  every  direction,  some  seeking  their  food  mostly  upon  the  ground, 
amongst  stones,  fedlen  leaves,  &c. ;  whilst  others  frequent  woods,  and  find  their  insect 
prey  upon  the  branches  of  trees  and  shrubs.  Several  of  them  often  pursue  insects 
on  tho  wing.  They  also  feed  to  a  greater  or  less  extent  upon  fruits,  and  even  upon 
seeds ;  and  in  severe  weather  many  of  the  species  approach  the  abodes  of  man,  and 
pick  up  indiscriminately  any  fragments  of  food  that  may  faH  in  their  way.  Their 
nests  are  large,  and  carefully  lined  with  soft  materials ;  their  eggs  are  generally  of  a 
pale-blue  colour. 

Nine  species  of  this  group  have  been  found  in  Britain,  of  which  three  are  perma- 
nent residents  in  this  country,  three  visit  us  to  pass  the  summer,  and  three  are  found 

here  only  as  occasional  visitors.  The  most 
familiarly-known  of  all  the  species, — the 
charming  little  Redbreast  {Erythtneua  rubeeulOj 
Fig.  252), — ^belongs,  as  is  well  known,  to  the 
first-mentioned  series ;  but  in  the  more  north* 
em  countries  of  Europe  it  is  a  summer  visitor. 
It  is  a  permanent  resident  in  all  temperate 
parts  of  Europe,  and  occurs  in  Asia  Minor  and 
the  north  of  Africa.  In  all  European  countries 
it  is  a  imiversal  favourite,  and  its  faTniliinr 
names  in  most  languages  are  expressive  of  the 
affection  with  which  it  is  regarded.  The  prin- 
cipal cause  of  this  is  to  be  found  in  the  boldness  with  which  the  Eedbreast  approaches 
human  habitations ;  of  all  the  small  birds  he  certainly  exhibits  the  least  dread  of  man, 
and  when  a  severe  winter  renders  his  chances  of  obtaining  food  in  the  open  country 
rather  precarious,  he  seems  to  lay  aside  all  fear,  and,  with  very  little  encourag^nent, 
will  enter  the  cottage  and  pick  up  the  crumbs,  without  appearing  in  the  least  discom- 
posed by  the  presence  of  the  cottager's  family.  The  appearance  of  the  Bobin  is  also 
greatly  in  his  favour ;  his  air  and  movements  are  exceedingly  sprightly,  his  eye  ia 
very  beautiful,  and  when  he  ventures  into  close  quarters  with  his  human  friends,  he  eyes 
them  with  a  peculiar  turn  of  the  head,  and  a  mixture  of  confidense  and  doubt  in  his 
whole  aspect  which  are  exceedingly  amusing. 

This  boldness  and  confidence  in  man  attends  the  Bobin  even  during  the  breeding 
season.  In  general  the  nest  is  built  on  a  bank  amongst  bushes,  or  in  a  hole  of  a  waU 
or  decayed  tree,  but  several  instances  are  on  record  in  which  the  birds  have  built  and 
brought  up  their  young  in  outbuildings,  which  were  constantly  visited  by  theirowners; 
and  during  the  completion  of  the  Crystal  Palace  at  Sydenham  in  1854,  several  Bohins 
lived  in  the  interior  of  the  building  and  made  their  nests  in  the  holes  of  the  large  zooti 
which  were  employed  in  the  formation  of  the  banks  at  the  south  end,  notwithstanding 
the  constant  passing  and  repassing  of  the  workmen,  and  the  almost  deafening  noise  that 
was  continually  going  on.  The  nest  is  composed  externally  of  moss,  dead  leaves,  and 
dry  grass,  and  lined  with  hair  and  occasionally  feathers.  The  eggs  are  usually  five  or 
six  in  number,  white,  with  pale  reddish-brown  spots. 


Fig.  252.— Head  of  the  Redbreast  {JEry- 
thacus  rubectUa), 
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As  a  general  rule,  and  especially  during  the  breeding  season,  the  Bobin  is  a  most 
pugnacious  little  fellow,  attacking  and  driving  off  aU  the  small  birds  from  the  neighbour, 
hood  of  his  faTOurite  resort.  He  has  even  been  known  to  assault  cats,  when  they  have 
approached  too  near  his  home.  He  sings  very  sweetly,  and  according  to  "White,  through 
the  whole  of  the  spring,  summer,  and  autumn.  He  is  also  said  to  sing  even  in  dull^ 
lainy  weather,  when  almost  all  other  song-birds  are  silent. 

Another  resident  species  is  the  Hedge  Warbler  or  Hedge  Sparrow  (Accentor  modu- 
larisy  Fig.  253),  an  exceedingly  abundant  and  generally  distributed  species,  which  is 
constantly  found  about  hedgerows  and  in  gardens.  Like  the  Eobin,  this  bird  also 
approaches  the  houses  in  winter  in  search  of  food,  and  it  appears  to  be  a  gentle  and 
interesting  little  creature.  It  has  none 
of  the  pugnacity  of  its  red-breasted 
relative,  and  when  the  two  come  into 
collision,  which  is  not  unfrequently  the 
case,  the  Hedge  Sparrow  is  always 
forced  to  give  way  before  his  impetuous 
•assailant.  It  builds  its  nest  of  green 
moss,  fine  roots,  and  wool,  and  lines  it 
with  hair,  generally  placing  it  low  down 
in  a  bush  or  hedge.  It  is  one  of  the 
first  birds  that  builds  in  this  country,  Fig.  253.— Head  of  the  Hedge  Sparrow  (-4cccn<or 
its  nest  being  generally  completed  early  modularis), 

in  March,  and  as  the  hedges  at  that  season  are  usually  bare  of  leaves  the  nest  is  very 
easily  discovered  and  frequently  becomes  the  booty  of  some  birds' -nesting  boy;  indeed, 
as  Mr.  Knapp  observes,  the  eggs  of  this  bird  are  always  found  in  such  numbers  on  the 
strings  of  these  young  robbers  that  it  is  a  wonder  the  species  is  not  altogether  extirpated. 
The  eggs,  which  are  usually  four  or  five  in  number,  are  of  a  delicate  greenish-blue  colour, 
without  any  spots,  and  the  birds  generally  rear  two  broods  in  the  season.  The  song  of 
the  Hedge  Sparrow  is  sweet,  but  weak  and  short,  exhibiting  very  little  variety, — it  is 
continued  nearly  all  the  year  round.  A  larger  species,  the  Alpine  Accentor  [Accentor 
ff^prnttf),  which  is  common  over  a  considerable  portion  of  Southern  Europe,  has  also 
occurred,  but  very  rarely,  in  this  country.  It  is  terrestrial  in  its  habits,  passing  the 
summer  in  high  mountain  districts,  where  it  builds  its  nest  amongst  stones  or  in  cavi- 
ties of  the  rocks,  and  only  descending  into  the  vaUeys  when  the  storms  of  winter  render 
its  longer  sojourn  in  its  elevated  home  impossible. 

The  third  resident  British  species  of  this  group  is  the  Stonechat  {Saxieola  rubicola)^ 
which,  however,  is  a  migratory  bird  on  the  continent  of  Europe.  It  is  a  rather 
smaller  bird  than  the  Eobin,  and  is  commonly  found  upon  commons  and  heaths  which 
are  partially  covered  with  furze  or  brushwood.  It  is  in  almost  incessant  motion, 
flitting  about  from  one  bush  or  stone  to  another,  or  perching  upon  some  elevated  part 
of  a  bush  or  stone,  and  dashing  off  like  a  Flycatcher  to  capture  some  passing  insect, 
and  then  returning  again  to  its  former  perch.  When  thus  engaged  these  birds  are 
Tery  noisy,  and  from  this  the  common  name  of  Stonechat  or  Stonechatter  is  derived. 
They  also  possess  a  short  but  pleasing  song.  A  very  similar  but  migrating  species  is 
the  Whinchat  {8.  rubetra).  Its  English  name  is  derived  from  the  great  partiality  which 
the  bird  evinces  for  furze  bushes,  which  in  many  places  are  called  whin,  A  third 
and  larger  species,  the  Wheatear  {S.  €srMnth$y\  Fig.  254),  is  also  a  migratory  bird, 
aniying  in  great  numbers  upon  our  southern  coasts  about  the  middle  of  March,  and 
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leaving  again  for  the  south  towards  the  end  of  September.    Towards  the  end  of  July, 

the  Wheateais  begin  to  as- 
semble in  great  numbers  upon 
the  downs  of  our  southern 
coast;  and  as  they  are  then 
in  first-rate  condition  and 
greatly  esteemed  for  the  table, 
Q^P*^  ^^^y  "^  captured  in  immense 

quantities  by  the  shepherds 
-if^^ljgP^  who  attend  to  the  numerous 

flocks  in  those  districts.  Some 
idea    of  .  the    havoc    made 
rig.254.— Ha»dofth«Wh«at«ar  (.Srt:c/co/art-na;</Afl).  amongst    these    little    htrdfl 

during  the  months  of  August  send  September,  may  be  obtained  from  the  fact,  thai  as 
many  as  eighty-four  dozen  have  been  taken  by  one  shepherd  in  a  day ;  and  accordiBg 
to  Pennant  the  number  aimuaUy  caught  in  the  neighbourhood  of  Eastbourne,  in 
Sussex,  amouted  to  about  1840  dozen.  The  mode  in  which  they  are  taken  is  singular 
from  its  simplicity.  A  chamber  is  formed  by  cutting  out  an  oblong  piece  of  tm^ 
which  is  then  laid  over  the  hole  formed  in  the  opposite  direction,  so  as  to  be  supported 
by  its  ends ;  and  two  passages  are  also  cut  in  the  turf  leading  into  the  chamber. 
Through  these  the  birds  run  for  shelter  at  the  least  alarm ;  but  in  the  middle  of  the 
chamber  a  small  upright  stick  is  placed  supporting  two  running  loops  of  horse-hair, 
so  arranged  that  it  is  almost  impossible  for  a  bird  to  run  through  the  chamber  without 
getting  his  neck  into  one  of  the  nooses.  It  is  said  that  one  shepherd,  with  the  assist^ 
anco  of  his  lad,  will  attend  to  from  five  to  seven  hundred  of  these  snares. 

The  other  three  British  species  of  this  group  are  the  Redstarts  {RntieiUa),  of  which, 
however,  two  are  only  occasional  visitors  to  this  country.  The  third,  the  common 
Bedstart  {Rutirilla  phamcvra),  is  a  regular  summer  visitor,  but  never  occurs  in  great 
abundance.  In  its  general  habits  this  bird  resembles  tho  Redbreast,  and  feeds  like  it 
upon  insects,  worms,  and  fniits.  The  name  of  Redstart,  applied  to  this  bird,  is  in 
allusion  to  the  red  colour  of  its  tail,  and  the  constant  jerking  motions  of  this  organ 
with  which  it  accompanies  its  changes  of  position.  The  Redstart  is  xMffticularly  partial 
to  walls,  especially  if  old  and  covered  with  ivy.  It  often  builds  it»  nest  in  holes  in 
such  situations.  It  also  breeds  in  the  holes  of  trees,  and  not  unfrcquently  on  the 
ground.  Tho  eggs  arc  usually  from  four  to  six  in  number,  and  of  a  uniform  greenish- 
blue  colour. 

The  exotic  species  of  this  group  appear  to  be  most  abundant  in  Asia,  and  a  great 
number  are  found  in  India.  Ono  of  these,  the  Kittacinela  mnfrowra,  is  described  as  a 
most  splendid  songster,  almost,  if  not  quite,  equal  to  the  European  Nightingale ;  in 
fact,  it  is  denominated  the  Indian  Nightingale  by  some  naturalist?.  It  inhabits  the 
recesses  of  the  forests,  and,  like  the  Nightingale,  sings  during  the  night.  Mr.  BlyA, 
states  that  many  thousands  of  these  birds,  which  are  called  SMmds  by  the  Bengalese^ 
are  kept  in  cages  in  Calcutta,  and  that  it  is  the  universal  practice  to  darken  tiienr 
cages  by  wrapping  them  round  with  several  folds  of  eloth,  enough,  as  he  obserres, 
**to  stifle  tho  luckless  captives  in  this  climate,  though,  it  must  be  confessed,  they  sing 
most  vigorously  while  thus  circumstanced."  Ho  adds,  "  It  is  a  practice  of  the  rich 
nativee  to  employ  servants  to  oarry  about  their  Sh&miis  and  other  birds,  and  th« 
number  which  are  thus  borne  about  tiio  ^fcie^t?.  cv^  Ct\cM\fc^  is  astonishing ;  the  poor 


THB  IK  DUN  aOBIN8«  307 


birds  are  shut  out  from  all  light  aad  air,  like  Mahommedan  ladies  enjoying  their 
evening  drivey  but  they  nevertheless  sing  forth  most  lustily  and  melodiously."  Mr* 
Tickell  also  describes  the  song  of  the  bird,  when  heard  in  its  native  forests,  as  won- 
derfully beautiful.  He  says,  ^^  The  strains  sweep  with  a  gush  of  sweetness  through 
the  enchanting  solitudes  which  this  bird  makes  its  favourite  resort*  at  times  when 
other  birds  are  silent  in  rest ;  and  in  unison  with  tke  •urroundiiig  8ceniary»  in  which 
nature  seems  to  have  lavished  evoiy  fantastic  invention  of  beauty,  the  eilbet  |groduced 
upon  the  mind  and  ear  can  alone  be  appreciated  by  tkose  who  have  witntMid  Ihe 
magnificenoe  of  a  tropical  forest." 

Another  Indian  species,  which  has  a  beautiful  song,  it  the  Bayal  {Copst/chus 
tmilaria),  which,  according  to  Mr.  Layard,  is  called  the  Magpie  Bobin  by  the  English 
residents  in  Ceylon,  where  it  ia  regarded  with  the  same  interest  accorded  in  Europe  to 
its  red-breasted  relative.  In  India  it  is  constantly  caged,  both  for  the  sake  of  its 
song  and  for  another  quality,  in  the  possession  of  which  it  also  resembles  our  Robin, 
its  pugnacity.  Fighting  the  tame  birds,  according  to  Mr.  Hodgson,  is  a  favourite 
amusement  of  the  rich ;  and  he  adds,  that  no  game-oooks  can  contend  with  more 
energy  and  perseverance  than  theso  little  birds.  The  same  author  states  that  the 
professional  bird-keepera  take  advantage  of  this  pugnacious  disposition  in  their  pets 
to  make  them  instrumental  in  the  capture  of  their  wild  brethren.  During  the  spring 
it  appears  the  male  birds  are  continually  challenging  each  other,  and  as  soon  as  one 
hM  uttered  his  note  of  defiance  it  is  answered  by  another,  and  these  altercations 
usually  end  in  a  battle.  Tho  bird-keeper  accordingly  carries  a  tame  male  on  his 
hand  to  the  nearest  garden  or  grove,  when  the  bird  at  his  bidding  utters  his  challenge, 
and  if  this  is  answered  by  a  wild  bird,  tho  tame  one  is  immediately  slipped,  and  a 
dcsperato  eoabttt  oommences,  in  the  course  of  which  the  man  easily  secures  the  wild 
bird,  the  tame  one  Mtaally  assisting  in  the  act,  by  holding  his  opponent  with  hie  bill 
and  claws. 

Another  speoie8>  the  TkamnoUa  fulicata,  or  Indian  Eobin,  even  exceeds  his 
European  representative  in  Mdness  and  familiarity ;  it  is  always  found  about  houses, 
which  it  frequently  eni8i%  and  it  a  great  favourite  both  wiith  the  natives  and  the 
European  residents. 

Of  the  few  American  species  we  need  only  notice  tho  Blue  Bird  of  the  United  States 
{Sidia  sialu)j  which  in  its  general  form  and  habits  dosely  resembles  our  own  Robin, 
whose  place  he  appeaw  to  take  in  the  affections  of  the  country  people  in  America.  The 
Blue  Bird  is  essentially  a  summer  bird  in  the  United  States,  and  in  winter  a  consider- 
able portion  of  the  species  appears  to  migrate  southwards,  as  at  this  season  it  is  very 
common  in  the  West  Indian  Islands,  and  the  tropical  parts  of  America.  That  some 
do  not  undertake  such  a  distant  pilgrimage,  however,  is  proved  by  the  fact  that  a  few 
generally  make  their  appearance  in  their  summer  haunts  whwiever  a  few  days  of  mild 
westher  occur  in  the  course  of  the  winter.  The  song  of  the  Blue  Bird  is  described  as 
being  sweet  and  pleasing,  and  appears  to  be  greatly  admired  in  the  States.  It  builds  in 
tiie  holes  of  trees  and  similar  situations,  and  lays  five  or  six  eggs  of  a  pale  bhie  colour. 
Its  food  consists  for  the  most  part  of  insects  and  spiders,  but  occasionally,  especially  in 
the  autumn,  this  diet  is  varied  with  fruits  of  different  kinds. 

Tho  typical  sub-family  of  the  Sylvtna,  or  True  Warblers,  presents  a  very  close 
Ksemblanoe  in  its  general  characters  to  tho  preceding  group.  The  bill  is  of  the 
same  form,  but  generally  a  Htde  longer  and  less  depressed  at  the  base,  and  the 
notch  in  tiie  upper  mandible  is  usually  rather  more  distinct.      The  nostrUa  are. 
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Fig*  aS5.— Hoad  of  UiBNiRhdngnln  (Fhittmdla 


boBiil^  placed  in  a  meratraiioua  groovt^,  aad  frequiently  fumiahed  with  an  opercuLar 
scale.    Tho  tarsi  arc  raOier  long  nnd  alender,  covered  in  front  witli  distinct  scales* 
In  thoir  general  form  tlioso  birds  aro  lees  robust  than  the  ErytTaacinsB,  wtida,  how- 

ever,  they  josomblc  in  many  respecta. 
They  aie  active,  lively  birdBi  wMch  gene- 
rally inhabit  treea  and  buslieaj  wbero  ih^j 
seek  for  the  inacctfl  which  constitute  their 
principal  food.  Tbeso  tboy  not  unfre- 
q^uently  taie  on  tlie  wing  in  tbe  marmer  of 
the  Plyeatcbcre.  They  also  f^^d  upon 
fruits,  aiid  aome  of  the  speoiea  also  eat 
Binall  Eeeds.  Their  neats  are  very  ueatly 
constructed,  and  generally  cup-ghaped; 
their  eggs  usually  vary  from  fi^e  to  eiglit 
in  number,  and  they  rear  two  broods  in 
the  season.  They  arc  generally  giftod  TvitH  great  power  of  song,  some  of  them,  such 
BE  tho  colobrated  European  Nightingale  {Phihmela  luadmd}^  being  pre-eminent  in  this 
^esp^^ct.  Like  the  majority  of  inEGctLvorous  birds,  those  wMcli  occur  iu  the  temperate 
and  colder  climatoa  are  generally  migrator)'  in  tlioir  habits,  the  English  species,  irith 
the  oiteoption  of  two,  arriving  with  us  in  the]  spring  and  leaving  ua  again  ^in  the 
autumn  for  the  more  genial  regions  of  the  soutb.  They  aro  found  in  both  hemiapheies, 
'^e  shall  bo  compelled  only  to  notice  a  very  few  of  the  most  remarkable  of  tha 
numeroua  species  belonging  to 

thia  group,   of    wHeb    no    loai  ^^^  >/? 

than  fifteen  have  been  recorded  ^  >  '  '  i^'—^ 

as  British,  And  first  amongst 
these  we  must  refer  to  the 
Nightingale  {Philomela  Imdnia^ 
Fig.  256),  which  has  been  the 
theme  of  admiration  with  poets 
and  writers  of  all  olasaca  from 
time  immemorial,  and  is  cer- 
tainly -the  most  celebrated  of  all 
song-birds.  Thia  bird,  which, 
notwithstanding  its  beautiful 
notes,  is  perhapa  as  dingy  and 
homely  in  ita  appearance  as  any 
of  tho  inhabitants  of  the  air,  is  a  migratory  bird  in  this  comitiy,  where  it  arrive 
about  tho  middle  of  April,  and  it  is  remarkable  that  tho  course  of  its  migration  appeara 
to  be  Ln  a  direct  line  from  south  to  north,  for  it  is  never  beard  in  the  most  western 
parts  of  the  kingdom  (Wales  and  Cornwall),  nor  arc  any  instances  on  record  of  iti 
occurrence  in  Ireland.  Ita  migration  towards  the  north  is  also  limited  in  a  aingular 
manner  5  in  the  eastern  parts  of  England  it  ia  said  never  to  proceed  much  further 
north  than  tho  city  of  Tork^  whilst  on  the  weat  it  has  been  heard  near  Carlisle,  and 
yet  we  have  no  reliable  eviden<je  of  its  occurreneo  even  in  the  south  of  Scotland.  Thia 
ia  the  more  remfirkable,  aa  on  the  European  continent  the  Nightingale  e3:tends  its 
migr^UonB  into  Denmark,  Sweden,  and  the  correspondiDg  portions  of  Ruasia, 

From,  the  moment  of  their  airivsl  m  t\uB  cwraXxy^^fca  tik^sa^  iirHoh  precede  the 


Figr.  25G. — Nightingale  {^hii&mcla  Imimia). 
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females  by  a  few  days,  commence  their  song,  and  continue  it  until  the  young  are 
hatched,  which  generally  takes  place  in  June.  During  the  whole  season  of  incubation 
the  male  sings  at  intervals  during  the  day,  and  also  serenades  his  mate  in  the  night, 
when  most  other  birds  have  retired  to  roost  It  is  probably  to  this  habit  of  pouring 
forth  his  melody  in  the  stillness  of  the  night  that  this  bird  is  indebted  for  some  of  his 
reputation,  and  there  are  not  wanting  some  authors  who  have  insinuated  that  several 
others  of  our  native  birds,  if  heard  under  the  same  circumstances,  would  bo  considered 
fully  equal,  if  not  superior,  to  the  Nightingale.  Nevertheless  there  is  no  doubt  that 
whether  by  day  or  night  the  Nightingale  is  a  most  charming  songster,  and  we  can 
easily  sympathize  with  the  enthusiasm  which  prompted  old  Izaak  "Walton  to  express 
his  admiration  of  the  bird  in  the  following  quaint  terms  : — "  But  the  Nightingale," 
says  he,  "  another  of  my  airy  creatures,  breathes  such  sweet  loud  music  out  of  her 
little  instrumental  throat,  that  it  might  make  mankind  to  think  that  miracles  are  not 
ceased.  He  that  at  midnight,  when  the  very  labourer  sleeps  securely,  should  hear,  as 
I  have  very  often,  the  clear  airs,  the  sweet  descants,  the  natural  rising  and  falling, 
the  doubling  and  redoubling  of  her  voice,  might  well  be  lifted  above  earth,  and  say, 
*  Lord,  what  music  hast  thou  provided  for  the  saints  in  Heaven,  when  thou  affordest 
bad  men  such  music  on  earth.'  " 

The  Nightingale  frequents  woods,  plantations,  and  hedge-rows,  and  is  by  no  means 
uncommon  in  the  great  market  gardens  in  the  vicinity  of  London.  It  appears  to  prefer 
damp  localities.  The  nest  is  made  of  leaves,  with  a  little  grass  or  a  few  rushes ;  gene- 
rally placed  in  a  hollow  on  the  ground,  and  lined  with  a  few  fine  roots  ;  but  the  whole 
is  so  loosely  constructed  that,  according  to  Mr.  Yarrell,  it  is  necessary  to  tie  it  round 
several  times  with  string  before  attempting  to  remove  it  from  its  position.  The  eggs 
are  four  or  five  in  number,  and  of  an  olive-brown  colour. 

Great  numbers  of  these  birds  are  kept  in  confinement,  and  a  good  Nightingale 
fetches  a  high  price.  The  bird-catchers  are  always  on  the  look  out  for  the  arrival  of 
these  birds,  as  the  males,  if  caught  immediately,  before  they  have  paired,  are  far  more 
likely  to  survive  than  if  their  capture  is  delayed  until  after  they  have  provided  them- 
selves with  partners ;  in  fact,  in  the  latter  case,  the  birds  usually  languish  and  die. 
The  bird-catchers  sometimes  put  out  the  eyes  of  young  Nightingales,  taken  from  the 
nest,  from  an  opinion  that  they  sing  better  when  thus  deprived  of  the  benefit  of  light ; 
but  there  appears  to  be  no  reason  to  believe  that  this  cruel  practice  has  any  effect  upon 
the  bird's  vocal  powers. 

Another  beautiful  songster  belonging  to  this  group  is  the  Blackcap  {Curruea  atri- 

capilla,  Fig.  257),  which  also  arrives  in  this 
country  in  the  beginning  or  middle  of  April. 
By  many  people  the  song  of  this  bird  is  con- 
sidered equal  to  that  of  the  Nightingale,  and 
there  is  no  doubt  that  the  Blackcap  is  one  of 
the  finest  of  our  native  song-birds.  The  male 
is  readily  distinguished  by  his  jet  black  head, 
from  which  his  ordinary  name  is  derived.  He 
is  said  to  assist  in  the  business  of  incubation 
to  a  greater  extent  than  the  males  of  most 
Kg.  257.-Head  of  the  Blackcap  (CWrrMca  small  birds,  and,  in  some  instances,  has  been 
atricapilla),  observed  to  sing  whilst  thus  occupied ;  in  fact, 

a  writer  in  the  Magazine  of  Natural  History  states,  that  he  has  several  times  been 
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guided  to  the  nest  of  the  Blackcap  by  hearing  the  male  singing  whilst  sitting  on 
the  eggs.  like  the  Nightingale,  this  bird  frequents  woods,  plantations,  hedges,  and 
gardens ;  but  the  nest,  instead  of  being  placed  on  the  ground,  is  usually  fixed  in  a 
bush,  at  a  height  of  two  or  three  foet,>-it  is  formed  of  bents  and  dried  herbage,  and 
lined  with  fibrous  roots  and  hair.  The  eggs  are  usually  five  in  number,  of  a  pale 
greenish- white  colour,  mottled  and  spotted  with  light  and  dark  brown.  Although  shy 
in  a  state  of  nature,  the  Blackcap  becomes  familiar  in  confinement,  and  will  take  his 
food  from  the  hand.  This  consists  of  insects  and  fruit,  and  the  bird  is  said  to  be 
particularly  fond  of  raspberries  and  currants. 

Three  species  nearly  allied  to  the  Blackcap  are  also  found  in  this  country — ^they 
are  the  Garden  Warbler  (Curruca  hortensis)^  the  Whitethroat  (C  cifurea),  and  the 
Lesser  Whitethroat  (C  sylvieila).  They  all  resemble  the  Blackcap  in  their  habits,  are 
lively  and  interesting  birds,  and  possess  a  greater  or  less  power  of  song,  the  first- 
mentioned  species  especially  being  a  very  pleasing  songster. 

The  other  British  species  have  but  little  merit  in  their  song,  although  it  is  fre- 
quently soft  and  agroeable.  The  Grasshopper  "Warbler  {SibiUatriz  loeusiella)  is  so  called 
from  the  peculiar  chirping  note  like  that  of  a  Cricket,  which  it  is  incessantly  emitting. 
The  genus  Calamodyta  includes  some  species  which  are  always  found  amongst  the  reeds 
and  sedges  of  the  banks  of  riyers ;  and  the  nest  of  one  of  these,  the  Beed  Warbler 
{C.  wundinaeea),  is  a  very  elegant,  conical,  oup-shaped  structure,  beautifidly  supported 
hy  the  stems  of  three  or  four  reeds,  round  which  the  materials  of  the  nest  are  woyen. 
Hie  Dartford  Warbler  (MeUzophilus  Dart/ordiensis),  so  caUed  from  its  having  been  first 
discovered  near  Dartford  in  Kent,  is  noted  for  its  great  partiality  to  furse,  whence  it 
is  called  in  some  places  the  Furzeling  or  Furee  Wren.  It  is  one  of  our  permanent 
_  residents,  and  makes  a  slight  cup-shii^ed  nost  of  dried 

j^^^^fc^  herbage  in  the  thickest  parts  of  fiir*e  bushes.    The 

^H^HBHB^  birds  of  the   genus  Sylvia  form  their  nests  on  tiie 

^^^^^^^^^^■j^^^  ground,  constructing  thorn  of  moss  and  grass,  and 
^^^^^^^^^^B^^^^  covering  them  with  a  dome,  so  that  the  nest  often 
^^^^^^^^^^r  presents   the  appearance  of  a  large   ball,   with  an 

^^^^HV  opening  on  one  side. 

^^H|  The  little  Golden-crested  Wren  or  Kinglet  (Reyu- 

^^m  Ins  cribtah{Sj  Fig.  258),  the  most  diminutive  of  our 

Fig.  258.— Head  of  the   Golden-     native  birds,  is  also  a  member  of  this  group.     It  is 

crested  Wren  {RegtUn,  cristatics),     ^^^^  ^^^  ^^^^^  and  a  half  in  lengUi,  of  a  yellowish 

olivo-groon  colour  above  and  yellowish  gray  beneath ;  and  the  crown  of  the  head  is 
adorned  with  a  beautiful  orange-yellow  crest,  which  is  bordered  on  each  side  with 
black.  This  charming  little  bird  is  a  permanent  resident  ia  tiiil  ooontiy,  to  which, 
indeed,  it  even  appears  to  mi^te  in  considerable  numbon  in  ^  triater  ttom.  llMieold 
coimtriee  of  the  north  of  Euxope.i.  It  is  generally  found  in  fir  woods,  and  »  esoeedingly 
sociable  in  its  habits,  associating  not  only  with  its  own  species,  but  with  several  other 
insectivorous  birds,  such  as  the  Tits  {Paritio)  and  Creepers  {Ofrthitue),  In  its  manners 
it  bears  a  very  close  resemblemce  to  the  Tits,  exhibiting  great  liveliness,  hopping  from 
branch  to  branch,  and  clinging  to  the  twigs  in  various  positions,  sometimes  even  back 
downwards,  whilst  searching  for  the  small  insects  which  constitute  its  principal  food. 
Its  nest  is  an  elegant  little  cup-shaped  structure  of  moss,  frequently  lined  with 
feathers;  it  is  suspended  from  three  or  four  twigs  of  the  fir  trees,  amongst  which  the 
bird  generally  lives,  in  such  a  manner  that  the  branch  serves  to  shelter  the  opening. 
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The  fem&le  lays  from  six  to  ten  eg^gs,  ajid  while  iittiug  ou  tbem  she  is  ejuje^dingly 
bol^  aOowiiig  be£s«lf  to  be  loo^^  at  wilLout  quittinif  tlie  neat.  When  the  7<»un^  n^ 
lutched  th&  Btill  ]f«>tainfi  hor  con^dencc  j  aiid  Colonel  Montagu  found  that  on  kccpiug 
a  nest  irith  eight  young  on<;s  in  a  room  tUe  feuiole  tended  them  with  g:Feat  asiiiduity, 
wliilat  the  mftls  would  not  yeuture  into  the  rooiu.  Hla  parser,  howcvBrf  would  food 
atte  young  onea  whilst  the  nost  waa  held  in  the  hand;  and  the  number  of  yiaita  which 
sho  Tonde  to  them  in  the  course  of  the  day  waa  very  estraordinjiry  ;  she  came  once  in  a 
minute  and  a  half  or  two  minutea,  or  an  average  ahout  thirty -aix  timoa  in  an  hour ; 
and  thh  for  fully  sixteen  hours  in  tho  day.  The  ^ong  of  this  Utile  hiid  m  m>ft  lind 
plcBMng,  not  unlike  that  of  the  common  Wrcn>  Two  other  specica  of  Kinglet  have 
be«n  found,  hut  only  occadonolly  in  thia  oe^untry. 

The  hahite  of  moat  of  the  e^otio  apeoic^s  of  the  group  are  yery  eioiilar  to  tbofio  of 
the  indigenous  hirda  to  which  we  ha.ve  just  alluded;  but  we  must  refer  to  the  tngo^ 
nioua  little  Tailor  Birda  of  the  East  lodit^}  whose  nssts  are  perhaps  more  iingularly 
(jOBstnicted  than  thoae  of  any  othor  birda* 

The  Tjulor  Bkdf ,  whioh  belong  for  the  mo^t  port  to  tho  genera  Orihoiomm  and 
iVmiiE,  usually  pick  up  the  dead  leaf  of  a  tt^e  and  regularly  aew  il  to  a  Hring  kaf  by 
the  edgca,  ^-m  forming  a  «ort  of  pendulous  pouchf  which  is  of 
course  supported  by  the  foot- stalk  of  the  loaf  which  it  &tiIL 
stUi^had  to  the  parent  tree.  In  some  ca^e%  how&Tor,  thty 
SBiploy  two  oonliguou^  liring  Idavea,  The  thread  employed  in 
thifl  opcmtion  ia  in  so  mo  c£Lsoa  apun,  from  raw  cotton  by  thtj 
Mrd,  in  othtits  oomnion  cotton  throad  is  made  use  ofj,  and  somo 
ii«stB  exhibit  both  these  materiak.  The  pouch  thus  formed  is 
bft  open  at  the  top,  and  the  bottom  i^  occupied  by  the  nest 
itself  which  is  uaually  compLfSod  of  eotLou  and  tkx,  neatly 
woven  together  and  lined  with  horse^hair.  In  theae  in^^nioud 
httJn  eradi^  the  TaEor  Biria  lay  their  eggs  and  hring  up  tht,-ir 
young,  floenre,  irom  the  slendturncGa  of  their  communiuoMon  with 
thfi  tree  tbat  aupporta  them,  from  the  attaoks  of  the  monkeys, 
toakes,  and  other  enemicat  who  would  otherwise  frequently 
destroy  their  hopea.  Their  food  conaiata  of  insect*,  which  they 
captnro  either  upon  the  baik  find  leaves  of  trti^a,  or  upon  the 
ground.  The  JJf^ymoie^p  aie  also  ixsmarkallo  for  tho  conatmction 
of  their  nsfita ;  they  lire  in  com^&tldii,  and  amongst  othor  tall 
graminaceous  plants,  the  stems  and  leaves  of  which  they  sew 
together  with  threads  formi^d  of  diJferent  mjiteriala.  One  of 
these  birds,  the  Ihjmoica  cmsii^ms^  la  abundant  in  India ;  and 
another,  the  Dr^moka  ei/^iicoioj  inbtUaita  the  south  of  Europe. 
The  Tailor-birds,  and  Drymtiicmt  belong  to  the  sub^family  Msiu- 
fmm  of  Mr.  G.  11*  Gray. 


£m— Nest  of  the 
TailQi-ljlrd, 


Sufl-OSUEH  III,— TENUUtOgTaES. 

Ge&efml  Ghaxaciexs,--In  tho  group  of  Tenuii-ostrul  bhdj  the  bill  h  always 
slender,  alUiough  very  Tarkbie  in  its  length  and  form,  being  aomotimes  perfectly 
straight  and  sometimes  much  eurvod.  The  Up  of  the  upper  mandible  ie  u^uijlly  entinj 
md  acuta.  The  toea  are  elongated,  especiiilly  the  hinder  one,  and  the  outer  toe  is 
usually  more  or  less  united  to  the  middle  one  at  the  base. 
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The  leading  character  of  these  birds  consists  in  the  slendemess  of  the  bill ;  but 
many  of  them  certainly  present  an  exceedingly  close  resemblance,  even  in  the  form  of 
this  organ,  to  the  birds  of  the  preceding  section.  Like  them,  also,  their  food  consists 
principally  of  insects,  which,  however,  they  generally  capture  on  plants  and  trees, 
rarely  on  the  wing  or  on  the  ground.  The  majority  are  destitute  of  the  peculiar 
arrangement  of  the  lower  larynx,  by  which  the  beautiful  songs  of  the  Dentirostral 
birds  are  produced. 

IMTisions. — This  group  may  be  divided  into  five  great  families.  The  first  of 
these,  the  family  of  the  Certhidcc  or  Creepers,  includes  a  great  variety  of  forms, 
and  the  characters  by  which  it  is  circumscribed  are  exceedingly  vague ;  it  may,  in 
fact,  almost  be  regarded  as  a  receptacle  for  all  the  Tenuirostral  birds  which  will  not 
enter  any  of  the  other  families.  The  bill  in  these  birds  is  more  or  less  elongated, 
slender,  and  slightly  arched ;  the  tip  of  the  upper  mandible  is  acute,  and  usually 
entire ;  the  nostrils  arc  placed  at  the  base  of  the  bill,  in  a  small  groove,  and  covered 
by  a  membranous  scale.  In  the  form  and  structure  of  the  wings  and  feet,  these  birds 
exhibit  many  varieties ;  but  the  legs  are  usually  short,  and  the  toes  long  and  furnished 
with  strong  curved  claws.  The  trachea  in  these  birds  is  furnished  with  an  apparatus 
for  singing,  and  many  of  the  species  have  a  sweet  song.  The  name  of  Creepers,  given 
to  these  bii-ds  collectively,  indicates  the  mode  of  life  of  most  of  the  species ;  they  seek 
their  insect  food  by  running  about  upon  the  trunks  and  branches  of  trees,  very  much 
in  the  manner  of  the  Woodpeckers.  With  very  few  exceptions,  they  are  all  of  small 
size. 

Of  the  numerous  sub-families  into  which  the  Certhidae  are  divided,  that  of  the 
Trogiodtfiinee,  or  Wrens,  approaches  most  closely  to  the  preceding  sub-order ;  in  fact, 
our  common  Wren  has  often  been  placed  by  the  side  of  the  Golden-crested  Wren 
amongst  the  Sylvidae.  In  these  birds  the  tarsi  are  long  and  slender ;  the  toes  are  long ; 
the  outer  one  longer  than  the  inner,  and  slightly  imited  to  the  middle  toe  at  the  base, 
the  inner  one  being  free.  The  bill  is  usually^slightly  curved,  and  the  tip  of  the  upper 
mandible  is  entire.  The  wings  are  short  and  roimded,  and  the  tail,  which  varies 
considerably  in  length,  is  usually  rounded  at  the  extremity. 

This  group  includes  at  once  the  largest  and  smallest  members  of  the  family— 
namely,  the  diminutive  Wrens  and  the  Australian  Lyre  birds,  which  in  bulk,  and  to  a 

certain  extent  also  in  appearance,  approach 
the  Gallinaceous  birds.  In  their  general 
habits  the  Troglodytinae  agree  closely  with  the 
common  Wren  {Troglodytes  vulgaris y  Fig.  260), 
and  a  short  description  of  the  manners  of  this 

T^       ~  bird  will    consequently  furnish  a  very  fair 

notion  of  those  of  the  rest  of  the  group.  This 
diminutive  creature,  one  of  the  smallest  of  our 
British  birds,  as  it  measures  only  about  four 

'^^^'.  r^^'T^}^'^^  °^^^°  .^Y""^"  inches  in  length,  is  familiarly  known  to  almost 

{^Troglodytes  vulgaris).  Z^    .  ^.     ",.     ,     ,._,     ,., 

every  one.     It  is  an  active,  lively  little  bird, 

and  appears  to  share  with  the  Robin  in  the  affections  of  country  people.     It  frequents 

hedges,  gardens,  and  bushy  places,  flitting  from  bush  to  bush  with  a  direct  flight,  and 

feeding  principally  upon  insects  of  various  kinds,  and  also  occasionally  upon  seeds  and 

fruits.    In  spring  and  summer  the  male  has  a  very  sweet  song,  which  is  exceedingly 

loud  and  rich,  especially  when  we  consider  the  smallness  of  the  pipe  producing  it. 
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Tkese  birds  are  very  familiar,  constantly  approaching  the  habitations  of  man,  although 
they  do  not  exhibit  the  same  degree  of  confidence  as  the  Robin,  but  generally  conceal 
themselves  very  quickly  when  approached  too  closely.  Nevertheless  in  the  winter, 
when  cold  weather  renders  it  somewhat  difficult  to  keep  up  the  vital  heat  in  such  a 
diminutive  body,  these  birds  often  roost  in  cow  houses,  for  the  sake  of  the  warmth 
generated  by  the  cattle.  Most  of  them,  however,  shelter  themselves  in  holes  at  this 
season,  roosting  in  considerable  numbers  together,  so  as  to  keep  up  the  heat  by  close 
packing.  For  the  same  purpose  they  often  frequent  their  nests  of  the  preceding 
summer ;  and  it  has  even  been  said  by  some  authors  that  the  male  occupies  himself 
while  the  female  is  sitting  with  preparing  several  nests,  to  afford  shelter  to  the  brood 
in  the  coming  winter. 

The  "Wrens  pair  about  the  middle  of  the  spring,  and  early  in  April  commence  the 
construction  of  their  nests.  These  arc  placed  in  very  various  situations,  but  prin- 
cipally in  holes  and  crevices  in  walls,  banks,  and  trees,  and  also  in  thatched  roofs, 
amongst  climbing  plants,  or  even  on  the  branch  of  a  tree.  The  materials  of  which  the 
nest  is  composed  vary  according  to  the  situation  in  which  it  is  built ;  thus,  according 
to  Montagu,  "  if  buUt  against  the  side  of  a  hay -rick,  it  is  composed  of  hay ;  if  against 
the  side  of  a  tree  covered  with  white  moss,  it  is  made  of  that  material ;  and  with 
green  moss,  if  against  a  tree  covered  with  the  same,  or  in  a  bank."  The  nest  is  very 
large  in  proportion  to  the  size  of  the  architect ;  it  is  generally  of  an  oval  form,  domed 
over  at  the  top,  and  furnished  with  an  opening  either  at  one  end  or  at  the  side.  It  is 
almost  always  lined  with  feathers.  In  this  snug  chamber  the  female  usually  lays 
from  seven  to  ten  eggs ;  but  this  number,  according  to  some  writers,  is  often  greatly 
exceeded ;  and  Mr.  Macgillivray  records  instances  of-no  less  than  sixteen  and  seventeen 
eggs  being  found  in  "Wren's  nests.  The  incubation  occupies  about  ten  days,  during 
vhich  the  male  frequently  feeds  his  mate,  and  after  the  brood  is  hatched  both  parents 
are  most  assiduous  in  their  attention  to  their  young.  According  to  some  observations 
of  Mr.  "Weir's,  recorded  by  Macgillivray,  a  pair  of  these  birds  were  seen  to  visit  their 
nest  of  young  with  food  no  less  than  two  hundred  and  seventy-eight  times  in  the 
course  of  the  day.  They  produce  two  broods  in  the  season.  The  "Wren  is  a  permanent 
resident  in  this  country,  and  indeed  all  over  Europe ;  and  is  said  to  be  more  abundant 
in  the  northern  parts  of  this  continent  than  in  the  south. 

The  House  "Wren  of  the  United  States  {Troglodytes  domestica)  appears  to  be  far 
more  familiar  than  our  native  species.  It  constantly  frequents  gardens,  and  builds 
about  the  houses,  or  in  little  boxes  placed  on  purpose  for  it.  It  often  selects  curious 
places  for  the  reception  of  its  home ;  Wilson  mentions  one  instance  of  a  mower  who 
had  hung  up  his  coat  in  a  shed,  and  left  it  for  two  or  three  days,  finding  that  the  pro- 
gress of  his  arm  into  the  sleeve  was  interrupted  by  a  mass  of  rubbish,  which,  on  being 
extracted,  proved  to  bo  a  wren's  nest  completely  finished,  and  ready  for  the  reception 
of  the  eggs.  The  proprietors  of  the  nest  were  by  no  means  satisfied  with  this  termi- 
nation of  their  labours,  but  followed  the  destroyer  for  some  distance,  scolding  him 
violently  for  his  unwarrantable  interference  in  their  household  affairs.  The  House 
Wren  is  said  to  be  far  superior  as  a  songster  to  our  European  Wren.  Like  our  Bobin, 
the  male  is  exceedingly  pugnacious,  and  attacks  without  hesitation  birds  of  twice  his 
size,  who  appear  inclined  to  trespass  upon  the  domain  which  he  has  marked  out  for 
his  own.  In  these  contests  he  is  generally  victorious.  He  has  also  a  very  strong 
antipathy  to  cats.    Two  or  three  other  species  are  found  in  the  "United  States. 

The  most  remarkable  species  belonging  to  this  group  are  the  Lyre-birds  of 
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Australia,  of  which  two  spucies  arc  now  known,  the  Memtira  nfwrA*  (Fig.  261), 
described  more  than  fifty  years  ago  by  Dayis,  and  a  rcoentiy-diseovered  qpecies  de- 
scribed by  Mr.  Gould  under  the  name  of  Mmura  Alb^rti.  The  common.  Lyre-hird 
{Menura  superba)  has  been  arranged  with  very  different  groups  by  diffiaroit  authors, 
somd  placing  it  with  the  Gallinaceous  birds,  its  apparent  relation  to  whiidi  is  shown  by 


—       I^»    Wil 


Fij;.  2G1.— Lyre-bii'us  i^Meiuira  superhu), 

the  name  TVood  Pheasant  sometimes  given  to  it ;  others  with  the  IlombiUs  and  the 
Hoasin  amongst  the  Conirostres ;  and  others,  again,  in  the  neighbourhood  of  the 
Thrushes.  It  appears,  however,  to  be  most  nearly  allied  to  the  diminutive  birds  of 
the  present  sub-family. 

This  singular  bird  is  about  the  size  of  a  Pheasant,  and  entirely  of  a  dull  grayish- 
brown  colour ;  but  it  is  rendered  very  remarkable  by  the  structure  of  the  feathers  of 
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the  tail  ia  the  male.  Those  are  very  long,  and  of  threa  kinds.  Twelve  of  them 
are  fumiahod  wiUi  slender  distant  barbs,  which  give  them  an  eKccedingly  light  appea3> 
ance  ;  two  others,  placed  in  the  middle  of  the  tail,  are  furnished  with  short  close  barbs 
onlj  on  one  side,  whilst  the  most  striking  feature  of  all  is  formed  by  the  two  external 
qiiill  feathers,  which  are  very  broad  and  curved  into  the  form  of  an  elongated  S,  lo 
arranged  as  to  present  a  close  resemblance  in  outline  to  the  lyre  of  the  ancients. 

The  bird  ia  supported  upon  long  and  tolerably  strong  legs,  terminated  by  feet 
which,  ez!C^  for  the  absence  of  membranes  at  the  base  of  the  toes,  might  easily  be 
mistaken  for  those  of  a  Grallinaceous  bird ;  and  the  Lyre-bird  runs  upon  the  ground 
with  great  faoility,  and,  in  fact,  in  many  of  its  habits  bears  no  inconsiderable  resem- 
blance to  maay  of  the  Rasorefl.  In  other  respects,  however,  it  difiScrs  very  widely  from 
these.  Its  nest  is  a  neat  domed  structure,  composed  of  mosses,  roots,  and  stems  of 
plants ;  and  when  it  is  approached  pretty  closely,  which,  from  its  ex:treme  shyness,  is 
by  no  means  an  easy  matter,  it  is  found  to  possess  a  varied  song.  Both  the  species 
are  found  principally  in  the  rocky  gullies  of  New  South  Wales,  where  they  run 
through  the  bush  with  such  swiftness  that,  according  to  Mr.  Gould,  they  are  the  most 

difficult  to  procure  of  all  the  birds  of  Australia.     They  fly  but  little,  their  wings  being 

tery  abort  and  rounded. 

The  Sittineb^  or  Nuthatches,  have  the  toes  very  long  and  slender,  furnished  with 

long,  compressed,  curved  claws :  the  outer  toe  is  longer  than  the  inner  one,  and  united 

to  the  2aiddle  toe  as  fSu:  as  the  first  joint ;  the  inner  toe  is  also  slightly  united  at  the 

base. 

The  little  birdjs  composing  this  small  group  are  found  principally  in  the  Eastern 

Hemisphere,  but  some  occur  in  North  America,  and  a  few  in  the  forests  of  the  western 

coasts  of  South  America.     The  best  known  species  is  the  European  Nuthatch  (Sitta 

Hunip^M,  rig.   262),  a  small  bird, 

ntiier  more  than  five  inches  and  a 

half  mieagth,  which  occurs,  although 

not  yerj  abundantly,  in  many  parts 

of  this  country.    The  Nuthatch  is  of 

a  stout  form ;  the  general  colour  of 

the  upper  parts  is  a  Mulsh-gray,  of 

the  lower  parts  light  reddish-yollow, 

with  the  Bides  brownish    and  the 

throat  and  cheeks  white ;  from  tlic 

base  of  the  bin  to  the  shoulders 

there  runs  a  black  streak.    It  is  a 


■  Tig.  262.— Head  of  the  ^'ulhatcll  {Sitta  JEuropa-a). 


lively  little  bird,  wiuokKTet  principally  in  woods,  and  runs  upon  the  trunks  and  branches 
of  trees  in  aeMch.  of  the  inaeoCt  which  conceal  themselves  in  the  crevices  of  the  bark. 
This  it  is  enaibled  to  do  by  tiie  grett  length  and  acutcness  of  its  curved  claws,  and  it  is 
remarkable  that  it  descends  lSb»  trees  head  foremost,  a  most  unusual  proceeding,  in 
which  the  powerful  hind  toe  must  be  of  great  service.  Besides  insects  it  feeds  on  the 
kernels  of  nuts,  and  even  of  chestnuts,  which  it  fixes  in  some  convenient  crevice  and  then 
breaks  by  hammering  at  them  with  its  biU.  In  this  operation  the  nut  not  unfro- 
quently  slips  out  of  the  crevice  in  which  it  has  been  wedged,  when,  according  to  the 
Bev.  W..  T.  Bree,  the  Nuthatch  will  catch  it  before  it  reaches  the  ground. 

The  Nuthatch  breeds  in  the  holes  of  trees,  very  frequently  selecting  the  deserted 
hole  of  a  Woodpecker  for  this  purpose.     Montagu  states  that  '*  this  hole  is  first  con- 
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tracted  by  a  plaster  of  clay,  leaving  only  sufficient  room  for  itself  to  pass  in  and  out. 
The  nest  is  made  of  dead  leaves,  most  times  those  of  the  oak,  which  are  heaped  together 
without  much  order.  The  eggs  are  six  or  seven  in  number,  white,  spotted  with  rust- 
colour,  so  exactly  like  those  of  the  Greater  Titmouse  in  size  and  markings  that  it  is 
impossible  to  distinguish  a  difference.  If  the  barrier  of  plaster  at  the  entrance  is 
destroyed  when  they  have  eggs,  it  is  speedily  replaced ;  a  peculiar  instinct  to  prevent 
their  nest  being  destroyed  by  the  Woodpecker  and  other  birds  of  a  superior  size  who 
build  in  the  same  situation.  No  persecution  will  force  this  little  bird  from  its  habita- 
tion when  sitting ;  it  defends  its  nest  to  the  last  extremity,  strikes  the  invader  with  its 
bill  and  wings,  and  makes  a  hissing  noise ;  and  after  every  effort  of  defence,  will  suffer 
itself  to  be  taken  in  the  hand  rather  than  quit."  A  second  species  of  Nuthatch  has 
been  found  in  Europe,  and  the  United  States  of  America  are  inhabited  by  several 
species,  but  their  habits  appear  to  be  very  similar  to  those  of  the  common  bird.  None 
of  them  possess  any  song. 

The  Certhinmy  or  True  Creepers  are  distinguished  by  having  the  toes  very  long  and 
slender ;  the  outer  toe,  which  is  longer  than  the  inner 
one,  united  to  the  middle  toe  beyond  the  first  joint, 
and  the  inner  one  as  far  as  the  first  joint.  The  hind 
toe  is  very  long  and  slender,  and  all  the  claws  are  long, 
much  compressed,  and  curved.  The  bill  is  usually 
Fig.  263.-Foot  of  the  Brown  ^ery  slender,  and  considerably  curved ;  the  wings  are 
Creeper  {Certhia  familiaris).  long  and  rather  rounded,  and  the  tail  is  usually  pretty 
long.  The  toes  in  many  cases  exhibit  an  extraordinary  degree  of  mobility ;  the  hind 
toe  may  be  placed  at  right 
angles  to  its  ordinary  posi- 
tion, and  all  the  toes  may 
be  twisted  so  as  to  reverse 
the  position  of  the  claws. 
This  arrangement  is  of 
great  service  to  the  birds 
in  their  continual  running 
upon  the  bark  of  trees,  on 
which,  like  the  birds  of  the  *'^^-  264.-Wmgof  the  Brown  Creeper, 

preceding  groups,  they  search  for  the  insects  which  constitute  their  principal  food.  The 
species  are  not  numerous,  but  they  occur  in  both  hemispheres,  although  the  greater 
part  of  them  are  inhabitants  of  the  Old  World.  One  species  is  found  in  this  country— 
the  Brown  Creeper  {Certhia  familiaris,  Fig. 
265).  It  is  a  very  small  bird,  measuring 
only  about  five  inches  and  a  half  in  length, 
including  the  tail,  which  is  rather  elon- 
gated. In  running  upon  the  trees  it  sup- 
ports itself  by  the  tail  in  the  same  way  as 
the  Woodpeckers,  and  the  quill-feathers  of 
this  organ  are  accordingly  stiff  and  pointed 
at  the  extremity  (Fig.  266).  The  bird  is 
generally  distributed  over  this  country  and 
tiie  continent  of  Europe,  and  also  occurs  in 
North  America,     It  frequents  woods  and  makes  its  nests  in  hollow  trees,  constructing 


Fig.  265.— Head  of  Brown  Creeper  {Certhia 
familiaris). 
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it  of  small  twigs  and  grass,  and  lining  it  with,  wool  and  feathers, 
usually  in  the  month  of  April, 
and  lays  from  seren  to  nine 
eggs.  Its  song  is  said  to  bo 
pleasing,  and  not  unlike  that 
of  the  Golden-crested  Wren. 
A  second  European  spe- 
cieB,  the  Tiehodroma  muraria, 
or  "Wall  Creeper,  seeks  its 
insect  food  upon  rocks  and 
old  walls,  to  which  it  clings 


It  breeds  early. 


Fig.  266.— Tail  of  the  Brown  Creeper. 


ng.  267.— Foot  of  Dendrocolaptes. 


in  the  same  way  the  common  Creepers  do  to  the  tnmks  of  trees.      It  breeds  in  clefts 
and  holes  in  the  rocks  and  walls  which  it  ordinarily  frequents.    It  is  found  only  in  the 

South  of  Europe,  and  always  upon  the  highest  mountains. 

The  remainder  of  this  family  is  composed  of  three  groups  of  small  birds,  which  are 

confined  to  the  tropical  portions  of  America.    Of  these  the  Bendrocoiaptirue^  or  Tree 

Creepers,  appear  to  take  the  place  of  the  common 
Creepers  in  the  vast  forests  of  the  South  American 
continent.  They  closely  resemble  the  European 
Creeper  in  their  habits,  running  upon  the  trunks 
and  branches  of  trees  in  search  of  insects,  which 
they  find  in  the  crevices  of  the  bark.  In  these 
birds  the  outer  toe  is  longer  than  the  middle  one, 

to  which  it  is  united  for  some  distance  from  the  base ;  the  inner  toe  is  short  and  slightly 

united ;  the  hind  toe  is  very  long ;  and  all  the  claws  are  long,  compressed,  curved, 

and  acute  (Fig.  267). 

The  structure  of  the 

tail  is  remarkable  firom 

its   adaptation  to  the 

climbing  habits  of  the 

animal ;  it  is  long  and 

broad,  with  the  fea- 
thers stiff  and  pointed, 

and  in  many  cases  the 

shafts  of  the  feathers 

project    beyond    the 

webs.     The  form  of 

the  bill  is  exceedingly 

variable,    this   organ 

being  sometimes  about 

the  length  of  the  head, 

and      but      slightly 

curved;  sometimes  twice  this  length  and  curved  at  the  extremity,  and  occasionally 

very  long  and  slender,  and  strongly  arched  throughout.    Examples  of  the  two  extremes 

are  here  represented  (Fig.  268).    The  tip  of  the  upper  mandible  is  always  entire. 
The  tail  feathers  are  also  frequently  pointed  in  another  sub-family,  that  of  the 

ByndUaxtn^y  in  which  the  outer  toe  is  longer  than  the  inner  one,  and  united  to  the 

middle  toe  nearly  as  far  as  the  first  joint.    The  inner  toe  is  slightly  united  at  the  base. 


Ilg.  268.— Heads  of  two  species  of  DendrocolaptinsB. 
a  Dendrocolaptes.  h  Xiphorhynchus. 


318  THE  OVEN  BIRDS— THE  HONET-EATERS. 


tha  bind  too  is  long  and  strong,  and  the  claws  are  strong  and  curved.  The  bill  is  not 
very  long,  slender,  compressed,  and  pointed ;  and  the  tail  is  usually  long  and  pointed. 
These  birds  are  found,  like  the  Dcndrocolaptinoo,  only  in  the  forests  of  tropical  America, 
where  they  capture  insects  upon  the  trees  and  bushes,  and  frequently  also  visit  the 
ground  in  search  of  worms,  small  snails,  &c.  They  are  remarkable  for  the  large  size 
of  their  nests,  that  of  one  species  measuring  three  or  four  feet  in  length.  It  is  placed 
in  low  trees  or  bushes,  and  composed  externally  of  small  sticks,  so  that  at  a  Httle 
distance  it  looks  like  a  twisted  mass  of  stalks  which  has  been  accidentally  thrown  into 
this  position.  Internally  it  is  divided  by  a  partition  into  two  chambers,  one  of  which 
serves  as  an  cntrancc-hall,  the  eggs  being  lai  d  upon  a  lining  of  feathers  in  the  inner 
one. 

The  last  sub-f  imily  is  that  of  the  FitrnarincB  or  Oven-birds,  in  which  the  outer  toe 
is  but  little  longer  than  the  inner,  and  only  slightly  united  at  the  base ;  the  inner  toe 
is  entirely  free.  This  group  of  small  birds  is  very  generally  distributed  over  the 
continent  of  South  America,  and  some  species  occur  in  the  West  Indian  IsHmds.  In 
their  general  habits  the  species  resemble  the  Synallaxinee,  seeking  their  fbod,  which 
oonaiBts  principnlly  of  insects,  both  upon  trees  and  bushes  and  on  the  ground,  where 
they  run  and  walk  with  great  case.  They  also  occasionally  feed  on  seeds.  The  species 
of  the  genus  Cinelodes,  inhabiting  the  west  coast  of  South  America,  frequent  the  sea- 
shore, where  they  feed  partly  on  small  crabs  and  moUusca.  Mr.  Darwin  says  they  are 
sometimes  seen  on  the  floatuig  leaves  of  the  Fiieua  gigantetiSy  at  some  distance  from  the 
shoro.  A  species  of  this  genus,  described  by  Lesson  under  the  name  of  Fiirmaius 
fuHginoma,  is  said  to  be  so  tame  that  it  may  be  almost  touched  by  the  hand ;  and 
Pemetty,  a  French  voyager,  states  that  it  will  almost  come  and  perch  upon  the  finger: 
he  adds,  that  in  loss  than  half-^an  hour  he  had  killed  ten  of  them  with  a  littlo  stick,  and 
almost  without  changing  his  position. 

The  typical  Furnarii,  to  which  the  name  of  Ovwi-birds  is  properly  applied,  build  a 
very  remarkable  nest.  It  is  constructed  of  clay,  straw,  and  dried  herbage  of  diflferent 
kinds,  in  the  form  of  an  oven,  about  six  or  eig^t  inches  in  diameter,  and  with  walls 
about  an  inch  thick.  The  entrance  is  placed  on  one  side,  and  the  interior  is  dirided 
into  two  chambers  by  a  partition,  tlio  eggs  being  laid  in  the  inner  one.  This  curious 
nest  is  usually  placed  in  a  very  exposed  situation, — as,  for  instance,  on  the  branch  of 
a  tree  or  the  top  of  a  paling. 

In  the  second  family  of  Tenuirostral  birds,  the  Mel^iag%d<B  or  Honey-eaters,"  the 
bill  is  rather  long,  curved,  acute,  and  slightly  notched  at  the  tip ;  the  nostrils  are 
placed  in  a  largo  groove ;  the  wings  have  the  first  three  quills  graduated ;  the  tail  is 
long  and  broad ;  the  tarsi  short  and  stout ;  and  the  toes  elongated,  with  the  outer  one 
always  imited  to  the  middle  toe  at  the  base.  The  tongue  is  long,  protmsible,  and 
terminated  by  a  littlo  tuft  or  pencil  of  fibres,  which  are  of  great  service  to  the  bird  in 
extracting  the  nectar  of  flowers.     They  are  usually  destitute  of  any  song. 

These  small  birds  are  for  the  most  part  peculiar  to  Australia,  but  some  speeies  are 
found  in  New  Zealand,  New  Guinea,  and  the  adjacent  islands.  The  habits  of  all  the 
species  are  very  uniform.  They  frequent  the  flowering  shrubs  and  trees  (Eueaif/pd 
especially),  visiting  the  flowers  for  the  sake  of  the  pollen  and  the  nectareous  juices 
secreted  by  them,  and  also  in  search  of  the  small  insects  which  are  attracted  to  the 
same  situation  by  the  same  cause.  Some  of  the  larger  si)ecie8  also  feed  upon  fruits. 
Their  nests  are  sometimes  made  in  bushes,  sometimes  suspended  from  tho  extremities 
of  slender  twigs.    They  generally  lay  two  eggs. 
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Mr.  O.  R.  Gray  diyides  these  birds  into  three  sub-families.  In  one  of  these,  the 
MeiitAr^may  the  bill  is  short  and  conical,  acute  at  the  tip,  with  the  ridge  of  the  upper 
mandible  dightly  curred  and  its  tip  usually  notched ;  and  the  wings  are  rather  long, 
the  Ibnrth  to  the  seyenth  quills  being  generally  longest.  These  birds  are  confined  to 
the  Australian  continent. 

In  the  two  other  groups  the  bill  is  long,  slender,  curved,  and  acute,  with  the  tip  of 
the  upper  mandible  slightly  notched.  Of  these,  the  typical  sub- family  of  the  Melipha- 
gituB  is  distinguished  by  having  the  wings  rounded,  the  fourth,  fifth,  and  sixth  quills 
being  the  longest. 

These  birds  are  found  in  all  the  localities  above-mentioned,  and  several  of  the  New 
Zealand  species  arc  considerably  larger  than  the  ordinary  run  of  the  birds  of  this 
family.  One  of  these,  the  Fnstkemattera  Nwm  Zelandioi,  the  Poe  Bird,  or  Tui  of  New 
Zeahmd,  is  about  the  size  of  a  Thrush,  of  a  fine,  glossy,  black  colour,  with  two  small 
tufts  of  white  feathers  hanging  down  upon  the  sides  of  the  neck.  These  white  tufts 
have  been  compared  to  a  pair  of  clerical  bands,  and  taken  in  conjunction  with  the  black 
plumage  of  the  rest  of  the  body,  haTO  obtained  fbr  the  Proaik^madera  the  name  of  the 
Parson  Bird.  It  is  a  fine  songster,  and  imitates  every  sound  that  reaches  its  ear,  even 
learning  to  speak  with  great  ease  and  fluency.  It  is  exceedingly  lively  and  restless, 
and  feeds  principally  upon  flies  and  small  insects,  which  it  is  exceedingly  expert  in 
catching.    It  also  eats  worms  and  fruits.    Its  flesh  is  said  to  be  delicious. 

Another  species  peculiar  to  New  Zealand  is  the  PoffonontU  dnetOy  which  is  remark- 
able for  the  great  length  of  the  tufts  of  feathers  over  the  ears  ;  these  axe  erected  when 
the  bird  is  alanned,  and  give  it  a  very  singular  appearance. 

A  remukaUe  Australian  species  is  the  Friar  Bird  {Tropidorhjfnchm  wmiculaius), 
which  has  the  head  and  neck  bare  of  feathers,  and  a  curious  tubercle  at  the  base 
of  the  bilL  Its  voioo  is  loud  and  very  singular,  some  of  its  notes  having  a  certain 
degree  of  roismhlance  to  particular  words,  and  several  of  its  colonial  namea,  soeh  as 
Poor  soldiov  PlmIioo»  and  Four  o'clock,  have  been  derived  from  these  notes.  Ita  name 
of  Friar  AM  alludes  to  its  bore  head,  and  the  same  character  has  obtained  ibar  it  the 
denomiaatJans  of  the  Monk  and  the  Leather-head. 

Our  iUnstrations,  derived  from  the  magnificent  work  on  the  Birds  of  Australia,  by 
Mr.  Gtrald,  give  representations  of  two  common  Australian  species  of  this  group,  the 
New  HoQaad  Honey-eater  {MtKphaga  Nova  RoUandia,  Fig.  269),  and  the  "Wattled 
Honey-«aler,  or  Brash  Wattle  bird  (Anthochara  earuneitlata,  Fig.  270).  The  latter 
bird  fnfoents  the  Banksiaa,  when  these  are  in  fiower,  and  as  the  occurrence  of  these 
trees  it  a  sign  that  the  land  is  not  good  for  much,  Mr.  Grould  observes  that  the  note  of 
the  WatHe-bird  may  warn  the  settler  firom  makiDg  a  barren  purchase.  This  note  is 
described  as  very  harsh  and  disagreeahle,  reeemUing  the  noise  made  by  a  person 
vomiting ;  the  native  name,  Goo-gwar-rttek^  is  said  to  be  an  imitation  of  it. 

The  liiird  sub-family,  that  of  the  Ifymmdnup,  or  Honey-creepers,  is  distin- 
guished from  the  preceding  by  having  the  third  and  fourth  quills  longest.  In  their 
habits  and  mode  of  life  they  resemble  the  true  Honey-eaters. 

From  the  Honey-eaters  we  pass  by  an  easy  transition  to  the  little  gem-like  Humming- 
birds {TrocJulidiB),  the  smallest  and  the  most  gorgeous  of  all  the  feathered  creation.  In 
these  birds  the  bill  is  always  long  and  slender,  sometimes  straight,  sometimes  curved  and 
acute  at  tho  tip ;  the  lateral  margins  of  the  upper  mandible  are  usually  dilated  beyond 
those  of  the  lower  one.  The  nostrils  are  placed  at  the  base  of  the  bill,  and  covered  by 
a  large  scale,  which  is  sometimes  clothed  with  feathers.    Tho  wings  are  long  and 
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pointed,  the  tarsi  very  short  and  slender,  and  the  toes  long.  The  structure  of  the 
tongue  in  these  birds  is  very  remarkable.  It  is  cleft  nearly  to  the  base,  and  the  hyoid 
bone  is  prolonged  round  the  skull  in  the  same  manner  as  in  the  Woodpeckers,  so  that 
the  tongue  works  in  the  tubular  bill  like  the  sucker  of  a  pump,  and  in  this  manner 
the  little  creatures  suck  up  the  juices  of  the  flowers  upon  which  they  certainly  subsist 


Fig.  269.— New  IloUand  Honey-eater  {McUphaga  Nova:  HoUandue). 

to  a  certain  extent  The  sternum  is  very  large,  furnished  with  a  deep  keel,  and  quite 
destitute  of  notches,  resembling  in  these  particulars  the  sternum  of  the  Swifts ;  and  as 
this^resemblance  extends  to  all  parts  of  the  organs  of  flight,  the  Humming-birds  and 
Sw^  haye  been  placed  in  juxtaposition  by  some  authors. 
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In  his  work  on  the  **  Genera  of  Birds,"  Mr.  G.  R.  Gray  established  three  suh- 
funilies  in  this  group ;  but  as  he  has  since  amalgamated  the  whole  into  a  single  group, 
and  the  differences  upon  which  the  three  sub^families  were  founded  are  really  of 
comparatiyely  little  importance,  it  will  be  unnecessary  for  us  to  enter  upon  their 
difitinctiye  characters. 


^ig.  270.— The  Wattled  Honey-eater  of  Australia  (Male  and  Female)  {Anthochasra  carunculata, ) 

These  charming  little  creatures,  the  most  diminutive  and  elegant  of  all  birds,  are 
Confined  to  the  American  continent  and  islands,  and  principally  to  the  tropical  parts, 
^though  it  is  remarkable  that  the  most  brilliantly  coloured  species  are  not,  as  might 
We  been  expected,  found  in  the  hot  plains  of  Brazil,  but  at  very  great  elevations  upon 
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ng^  371.— Hiomming-bird  {Troehilm), 


tbe  mountains.  Their  power  of  flight  is  exceedingly  great,  as  indeed  is  shown  at  once 
by  the  length  and  lorm  of  the  wings,  and  the  stmotnre  of  the  stenram,  and  tiiey  pan 
1^  greater  part  of  their  time  on  the  wing,  flitting,  like  many  ijuects^  fh>m  flow«r  to 

flower,  inserting  their  long  dender 
bills  into  the  nectaries  in  search  of  tiie 
juices  secreted  there,  and  the  small 
insects  which  also  find  a  home  and 
sustenance  amongst  the  delicate  petals. 
It  has  indeed  been  denied  that  the 
Humming-birds  take  any  nourishment 
evMpt  the  honey  of  flowers ;  but  this 
dpimcm  is  contradicted  by  the  fact 
tbat  xiiMoiBiaK  always  found  in  their 
atomaehsp  anii  the  upholders  of  the 
xnseat  d£s4  of  Ifieae  birds  have,  in 
their  torn,  diffp^la^  the  fact  of  their 
oyer  suckin^'ig»1fat  nectar.  It  seems 
probabib,  hnmmm^itat  their  nourish- 
ment isderwteJBiiiiiftnni/aiege  sources. 
M.  Deyille  uiimafti  ihat  HkBox  ibod 
oonustB  pwnflHMly  ^  innotSy  and 
states  that  one  species,  the  Troehilus  siPtmmriuSf  oatohes  flias  ik.  Htm  mmi&-  manner  as 
the  Flycal»herB>.  perching  on  the  tip  of  a  dead  branch,  ^Mmg^oXih  punuit  of  its 
prey,  and  letaming  constantly  to  its  perch  after  hayin^^effsotBitJlffei^tare. 

They  are  exceedingly  bold  and  pugnacious,  often  qgoairellfiq^  anongst  themselTes 
for  the  poeasssion  of  a  particular  flower,  and  ihe  malm  raveltf  meet  without  a  oontsst 
They  will  also  attack  and  frequently  defeat  other  binds  of  nnich  greater  bulk ;  and  an 
old  French  writer  (Charieyoix)  tells  his  readers  that  the  Batty-throated  Humming-bird, 
to  which  we  shall  hereafter  refer,  was  able  to  transfix  even  a  crow  with  his  dender 
bill,  so  as  to  bring  the  giant  to  the  earth. 

The  nests  of  these  little  birds  are,  as  might  be  expected  fboDfetfie  mt»9t  the  birds, 
very  delicate  in  their  construction,  especially  as  they  neyao  Thgraiore  tftanr  two  eggs. 
The  nests  are  built  in  yariouB-  sKfeuaiBons,  and  of  yery  «Mffimwft  amhBwalh,  as  will  be 
seen  irom  the  following  remarks  bf  BaD.  (Bould;  ftom  theQasflMdings-oiFtfte  Zoological 
Society.  That  gentleman  states^.tfialr  "most  of  the  nastoiaDVOup-elbQed,  some  being 
placed  in  forks,  some  on  branches,  somo  on  leayes,  and)  soma?  3i  foma ;  they  are  shallow 
and  delicately  formed,  ornamented  m  t&e  most  itaxiJBid:  manner  with  foathers,  or  with 
festoons  of  moss  and  Uchen.  The-  ati&chment  of"  tiis  lichen  and  other  ornaments  is 
effected  by  means  of  fine  cobwebs."  He  addi»,  that  "  the  Hermit-birds  (Phaethomis) 
inyariably  build  at  the  extremity  of  Iboyes,  perhaps  from  the  protection  which  that 
situation  affords  against  tiie  attache  of  monkeys  and  other  predatory  animals. 
Ortotrochilus  builds  a  beautiful  nest,  attached  to  the  sides  of  rocks.  Seliomoiter 
mesoleucus  makes  a  nest  in  a  beautiful  species  of  moss,  depending  from  the  trees." 
The  eggs,  with  but  one  supposed  exception,  are  always  of  a  white  colour. 

Of  the  numerous  species  arranged  in  this  family  we  shall  only  notice  a  few.  One 
of  the  most  beautiful  species  is  the  Long-tailed  Emerald  Humming-bird  (IVo^Uut 
polyimus),  the  male  of  which  is  furnished  with  a  most  elegant  forked  tail,  the  two 
outer  feathers  being  greatly  prolonged  and  yery  slender.    The  whole  length  of  the 
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lird  18  a  little  more  than  ten  inches^  but  about  seven  inches  and  a  half  of  this  is  made 
up  by  the  elongated  feathers  just  mentioned.  The  head  and  the  back  of  the  neck  of 
this  little  gem  are  deep  velyet-like  black ;  the  whole  of  the  back,  with  the  wing  and 
tsil  eorrerts  golden  green ;  the  wings  and  tail  are  purplish  or  bluish  black.  The  entire 
lorwer  surfece  of  the  body  is  of  a  most  gorgeous  emerald  green  colour,  except  the 
ong^ibourhood  of  the  vent  and  lower  tail  ooverts,  which  are  black.  The  biU  is  bright 
tedy  tipped  with  black,  and  the  feathers  of  the  back  of  the  head  are  elongated,  forming 
a  sort  of  crest,  which  can  be  erected  to  a  certain  extent.  Mr.  Gosse,  who  has  deno- 
nnziited  this  species  *^  the  gem  of  American  ornithology,"  gives  the  fbUowing  account 
at  xti  tppearanoe  in  a  state  of  nature,  in  his  interesting  work  entitled  **  A  Naturalises 
Sojourn  in  Jamaica."  *<  While  I  was  up  in  a  calabash  tree,"  he  says,  "the  beautiAil 
loogi-tailed  Humming-bird  came  shooting  by  with  its  two  long  yelvet-black  feathers 
flnttoring  like  streamers  behind  it,  and  began  to  suck  at  the  blossoms  of  the  tree  in 
which  I  was.  Quite  regardless  of  my  presence,  consciously  secure  in  its  power  of 
wingf  the  lovely  little  gem  hovered  around  the  trunk,  and  threaded  the  branches,  now 
probing  here,  now  there,  its  oloudy  wings  on  each  side  vibrating  with  a  noise  like  that 
of  a  spinning-wheel,  and  its  emerald  breast  for  a  moment  flashing  brilliantly  in  the 
son's  my ;  then  apparently  black,  all  the  light  being  absorbed ;  then,  as  it  slightly 
tamed,  becoming  a  dark  olive ;  then  in  an  instant  blazing  forth  again  with  emerald 
efflnlgenoe.  Several  times  it  came  close  to  me,  as  I  sat  motionless  with  delight,  and 
holding  my  breath  for  flsar  of  alarming  it  and  driving  it  away ;  it  seemed  almost 
worUi  a  voyage  across  the  sea  to  behold  so  radiant  a  creature  in  all  the  wildness  of  its 
ottivo  freedom." 

Another  charming  species  is  the  Ruby-throated  Humming-bird  (TVoehiltts  eolubris), 
vMoh  measures  about  three  inches  and  a  half  in  length,  and  has  the  chin  and  throat  of 
.a  most  brilliant  ruby  red  colour.  The  plumage  of  the  back  is  golden  green,  and  that 
of  the  lower  surface  whitish ;  the  wings  and  tail  are  purplish-brown.  This  beautiful 
little  bird  is  remarkable  from  the  great  extent  of  country  over  which  it  is  distributed; 
instead  of  being  confined,  like  most  of  its  brethren,  to  the  tropics,  it  wanders  during 
the  summer  over  the  whole  continent  of  North  America  as  far  as  the  fifty-seventh 
degree  of  latitude,  in  the  territories  of  the  Hudson's  Bay  Company. 

The  smallest  species  is  the  Mellisuga  minima,  a  native  of  South  America  and  the 
West  Lidian  Islands,  which  measures  only  an  inch  and  a  quarter  in  length,  and  is  con- 
sequently not  larger  than  many  of  the  Bees,  and  much  smaller  than  some  of  the  Moths, 
which  dispute  with  it  the  right  of  searching  its  favourite  flowers.  Its  general  colours 
ace  the  same  as  in  the  Ruby-throated  Humming-bird,  but  it  wants  the  beautiful  red 
tfaioat  cf  that  species. 

A  fourth  fiimily  is  formed  by  the  Promeropida,  or  Sun  Birds,  which  have  the  bill 
elongated,  slender  and  usually  curved  throughout  its  length;  the  nostrils  placed  at 
the  base  of  the  bill  and  covered  by  a  scale ;  the  wings  of  moderate  size,  and  the 
tarsi  short  and  covered  with  broad  scales.  The  Promeropideo  are  generalljr  magnifi- 
cent birds,  which  inhabit  the  tropical  regions  of  both  hemispheres.  They  form  two 
lab-fkmilies,  one  of  which  is  confined  to  the  Old  and  the  other  to  the  New  WoAd, 

The  former,  which  includes  by  far  the  greater  number  of  the  species,  is  the  typical 
nb-fiunily  of  the  JPirotneropimBf  or  True  Sun  birds.  In  these  birds  lie  bill  is  long, 
dander,  curved  and  acute  at  the  tip,  sometimes  finely  serrated  on  the  margins ;  the 
nostrils  are  closed  by  a  membranous  scale ;  the  tail  is  usually  elongated,  and  the  central 
feathers  are  sometimes  prolonged  beyond  the  rest.     The  Promeropinas  are  princi^^lL:^ 
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found  in  the  islands  of  the  Eastern  Archipelago  and  in  India,  a  few  species  also  inhabit 
Africa,  but  none  occur  in  the  temperate  regions. 

These  birds  appear  to  take  the  place  of  the  Humming-birds  in  the  Eastern  Hemi- 
sphere ;  they  riyal  even  those  living  gems  in  the  brilliancy  of  their  colours,  and  their 
habits  are  very  similar.  In  the  morning  and  evening  they  are  constantly  seen  in  great 
numbers  in  the  neighbourhood  of  flowers,  into  which  they  thrust  their  slender  bills  in 
search  of  the  minute  insects  always  found  in  such  situations ;  they  will  also  pick  smlBll 
spiders  from  their  webs,  and  insects  from  the  crevices  of  the  wall  and  trees.  They  are 
said  also  to  subsist  partly  on  the  juices  of  flowers,  whence  the  name  of  SucrierSf  at 
Sugar  Birds,  applied  to  them  by  some  French  authors.  Some  of -these  also  feed  upon 
fruits,  and  Mr.  Layard  states  that  a  Ceylonese  species,  delights  in  the  wMte 
viscid  berries  of  a  plant  allied  to  the  Misseltoc.  Like  the  Humming-birds  they  are 
exceedingly  quarrelsome,  fighting  violently  for  the  possession  of  a  flower,  the  van- 
quished bird  retreating  from  the  spot  with  shrill  cries,  whilst  the  conqueror  takes  up 
his  position  upon  a  flower  or  stem,  and  swinging  his  little  body  to  and  fro,  pours  out 
a  note  of  triumph.    The  song  is  said  to  be  very  agreeable. 

The  nests  of  two  species  {Nectarinia  Zotenia  and  JV.  Asiatiea)  are  described  by 
Mr.  Layard.  They  are  elegant  domed  structures,  generally  suspended  from  the  ex- 
tremity of  a  twig  of  some  low  bush,  and  artfully  covered  with  cobweb.  In  this,  Mr. 
Layard  says,  he  has  often  seen  the  spider  still  weaving  her  toils,  thus  rendering  the 
deception  still  more  effective  ;  and  it  would  seem  that  the  birds  were  aware  of  it,lmd 
left  their  helper  undisturbed.  The  entrance  to  the  nest  is  usually  turned  towards  the 
interior  of  the  bush,  and  is  sheltered  from  the  sun  and  rain  by  a  sort  of  portico,  which 
often  projects  more  than  an  inch  from  the  walls.  In  this  snug  tenement  the  little 
Sun-birds  lay  from  two  to  four  eggs,  which  are  of  a  whitish  colour,  closely  covered 
with  minute  dusky  spots,  so  that  their  general  colour  appears  gray. 

The  Carebina,  or  Guitguits,  the  American  representatives  of  the  Sun-birds,  have 
the  bill  straight  or  but  slightly  curved,  conical  and  acute,  with  the  base  broad  and 
more  or  less  triangular ;  the  tip  of  the  upper  mandible  is  finely  notched.  The  nostrils 
are  covered  by  a  hard  scale,  and  the  wings  are  rather  elongated  and  pointed. 

These  birds  are  found  in  tropical  South  America  and  the  West  Indian  Island9. 
They  closely  resemble  the  Promeropinae  in  their  habits,  deriving  the  principal  portion 
of  their  sustenance  from  the  small  insects  which  they  find  in  flowers.  LOce  the 
former,  they  are  also  said  to  feed  upon  honey.  Their  plumage  is  exceedingly  beautifbl 
in  colour,  but  wants  the  metallic  brilliancy  of  that  of  the  Humming-birds  and  Sun- 
birds.  Their  nests  are  of  various  forms,  and  built  in  diffei'ent  situations.  Some 
species  suspend  their  nests  from  the  extremities  of  twigs,  and  these  pendulous  dweUings 
are  sometimes  furnished  with  a  long  funnel,  through  which  the  bird  enters  the  nest ;  • 
other  species  make  the  nest  in  a  bush  or  tree,  and  in  this  case  it  is  usually  divided 
into  two  compartments,  of  which  the  outer  serves  as  a  vestibule,  whilst  the  eggs  are 
laid  in  the  inner  one,  and  are  thus  protected  from  the  attacks  of  their  enemiea. 

The  sub-order  of  the  Tenuirostral  birds  is  completed  by  the  family  of  the  Vpupitk, 
or  Hoopoes,  which  includes  only  a  few  species,  all  inhabitants  of  the  Eastern  Hemi- 
sphere. In  these  birds  the  bill  is  long  and  slender,  slightly  curved  throughout,  and 
with  the  tip  acute  and  entire ;  the  nostrils  are  small ;  the  wings  rounded ;  the  tail 
long,  and  either  rounded  or  even ;  the  tarsi  short  and  stout ;  and  the  toes  long  and 
strong,  the  outer  one  united  to  the  middle  toe  at  the  base.  The  claws  are  strong  and 
curved,  and  that  of  the  hind  toe  is  particulwly  powerful. 
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In  the  sub-family  of  the  Upnpina  or  Hoopoes,  the  nostrils  are  covered  with  a 
membranous  scale,  the  wings  are  long  and  the  bill  is  keeled  at  the  base.  The 
crown  of  the  head  is  surmounted  by  an  elegant  crest  of  feathers,  which  can  be  raised 
at  the  pleasure  of  the  bird  (Fig.  198). 

Although  the  species  belonging  to  this  group  are  very  few  in  niunber,  they  enjoy  a 
▼ery  wide  distribution.  Thus,  the  common  European  species  ( Upupa  epops,  Fig.  272), 
is  fonnd  not  only  in  Europe,  where  it  is  a  bird  of  passage,  but  also  in  all  parts  of  the 
continent  of  Africa;  and  is  appa- 
rently very  generally  diffused 
over  the  Asiatic  continent.  This 
bird,  which  occurs  by  no  means 
rarely  in  this  country,  especially 
in  the  southern  counties,  is  of  an 
exceedingly  elegant  appearance ; 
it  is  about  the  size  of  the  Missel 
Thrush  (twelve  inches  in  length), 
the  head  and  neck  are  of  a  pale 
red  colour ;  the  fore  part  of  the 
back  is  light  purplish-red,  and 
behind  this  it  is  of  a  reddish- 
white  colour,  barred  with  black ; 
the  wings  are  black,  with  several 
irregular  white  bars,  and  the  tail 
is  black  with  a  single  white  bar. 
The  crest  is  very  elegant,  being 
composed  of  long  feathers,  each  of  which  is  tipped  with  black. 

Although  these  birds  perform  a  regular  summer  migration,  proceeding  even  as  far 
north  as  Denmark  and  Sweden,  it  does  not  appear  generally  to  visit  this  country  for 
the  purpose  of  breeding,  as,  according  to  Mr.  Yarrell,  it  usually  occurs  here  in  the 
autumn,  after  the  breeding  season  is  over.  Instances  have,  however,  occurred  of  the 
Hoopoe  breeding  in  this  country.  They  build  in  the  holes  of  trees,  forming  the  nest 
of  a  few  stalks  of  grass  and  feathers,  and  the  eggs  are  usually  from  five  to  six  in 
number,  and  of  a  pale  lavender-gray  colour. 

They  inhabit  the  neighbourhood  of  woods,  generally  in  marshy  places,  and  seek 
their  food — ^which  consists  of  insects  and  worms — ^principally  upon  the  ground,  where 
they  walk  and  run  with  great  ease.  They  also  frequently  visit  trees  in  search  of  food ; 
and  in  the  neighbourhood  of  Bordeaux  they  are  said  to  be  very  abundant  in  some 
marshy  ground,  on  which  numerous  pollard  trees  are  grown  for  the  sake  of  the  twigs, 
the  rotten  summits  of  the  trunks  of  these  fiirnishing  them  with  an  abundant  supply  of 
insects,  amongst  which  ants  appear  to  predominate.  In  captivity,  they  are  said  to  be 
readily  tamed,  and  very  amusing.  Their  note  resembles  the  word  Jtoop,  pronounced 
very  softly  and  repeated  rapidly,  and  from  this  the  common  English  name  of  the  bird 
IS  derived.  The  French  name,  huppe,  is  particularly  applicable,  as  it  not  only  recals 
the  note  of  the  bird,  but  also  refers  to  its  most  strikrng  peculiarity,  the  elegant  crest 
which  adorns  its  head. 

The  sub-family  of  the  EpimaehineBy  or  Plumed  Birds,  approaches  the  Birds  of 
Piuradise  in  some  respects,  and  some  of  the  species  have  been  described  as  belonging 
to  the  Paradiseidss.    Like  these,  the  EpimachinsB  have  the  nostrils  partly  clothed  with 


Fig.  272.— The  Hoopoe  {Upupa  epops). 
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YelTet-LLkjo  plumosj  And  placed  m  a  broad  huml  gioare  ;  ibe  wings  are  ahortt  th^  toni 
zatiicr  long,  and  the  toei  long  and  Btroug. 

The  species  are  ycrj  few,  and  almost  comBned  to  N^w  Giiiiie&  fiJid  the  adJBcont 
one  apeciea  la  found  in  New  Zeaknd,  i^d  two  in  Aiutialia.      Tli«>j  aie 

exoeodk^l^  boautifol  bitds, 
Bome  of  t^em  riTalliag  the 
Bbda  of  Famdiat  in  the 
splendour  of  their  pLiima^ 
and  flome  of  tlie  species  ai¥ 
aI«o  furuisliod  witli  long 
plumes  similar  to  the  waUr 
known  omamenta  of  tho  Bkdt 
of  Paradise.  Th&  apeei«f 
hflire  figured  [Epitnadttm  tsUtUi 
Fig.  273}  lA  of  a  M&  motallio 
yielet'-Mack  oolouTf  wi^  a 
broad  CKdl&r  of  fE?atliors  mgi* 
gined  with  emerald  green  it 
tK@  h&&&  of  the  neck.  The 
plumes  spring  £rom  the  back 
and  mmp  i  they  are  of  s 
white  csolonj,  and  Terj  long, 
with  bug,  silky,  distant  bark, 
and  twelve  of  ttie  lowsr 
plumes  are  terminated  hyloijg 
^ifonn  CH^ntinuations  of  the 
shafts,  which  are  curved  ^d 
falaekiah  towards  the  extre- 
mity; these  fonuerly  obtained  for  the  hlrd  ths  name  of  the  Twelve-threaded  Bird  of 
Piiadise. 

The  Aufttralian  Rifle  Birds  (P^iVeni),  of  whioh  two  species  are  known^  axe  alfo 
eiceediisgly  beautiful  birds ;  in  fact,  Mr,  Gould  regards  the  commonest  spociea  {^Umt 
pfiradt^&us)  aa  the  moat  gorgeoua  in  its  pluniftge  of  the  Australian  hirda.  It  is  of  i 
rich  velvet-black,  with  the  head  and  neck  of  a  most  brilliant  bluish-green.  The 
feathers  of  the  lower  eurfaee  are  bordered  with  rich  olive-green,  and  the  two  oesntrtl 
tail  feathere  arcs  metaHic- green.  The  female  ia  dtill  and  sombre  in  its  colouira*  Thii 
bird  ia  found  in  tbe  south-eaatem  portion  of  Auatralia,  where  it  climbs  upon  thfl 
trunks  of  trees  in  the  same  manner  sb  the  Crfjepers  (Certhina),  which  it  resembles  ia 
its  general  hahita.    little  is  known  of  the  mode  of  life  of  the  other  Epedea. 

BuB-oBnEn  IV- — FisaiaofiTREE. 

Geii^ijd.  Cliatactejs.— The  last  group  of  the  Paaserino  birds  is  that  of  thi 
PiBslroatrea,  chai-acterLgod  by  having  tbe  gape-line  continued  far  back,  nsuaEy  reaching 
nnder  the  eyes.  They  are  generally  infletitivoroua  birds,  and  many  of  them  take  Iheb 
prey  on  the  wing ;  the  gape  ia  accordingly  usuallj"  furnished  with  bristles,  whi(^  |fy 
onlargiug  the  flpaee  occupied  by  the  mouth,  greatly  facilitate  the  capture  of  inseeta» 

Dl-visioJis.^ — Mr.  George  Gray  has  divided  these  birds  into  two  groups,  tbe  n^e* 
tm-nal  and  diurnal  Fiasiroatrefl,  according  as  ihcj  arc  organized  for  pursuing  their  food 


EpiiDQchuB  albua. 
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by  night  or  by  dfty«  Tbia  arrangement,  however,  scarcely  appears,  eatisfaotoiy,  and 
we  akall  therefore  adopt  another,  which  coincides  pretty  nearly  with  those  of  Tem- 
mmidk  «bA.  MiaogiUiyray,  except  that,  in  accordance  with  the  yiews  of  most  modem 
omitkologists,  we  haye  introdveed  some  families  of  birds  wbioh  those  authors  did  not 
admit  amongst  the  Fissirostres.  This  applies  only  to  the  first  group,  in  nvliich  Tem- 
muiok  only  includes  the  Kingfishers  and  Bee-eaters,  to  which  im  baye  added  the 
Xrogenes  and  Boilers;  the    second   group  corresponds  ezacdVy  ^vatih    Temminck's 

f}hmi£dttnf\(t 

Xhe  latter  group  embraces  the  typical  FisaicMlbnA  IMs;  "ftayliaTe  the  bill  yery 
akort,  broad,  and  deipressed,  and  the  gape  eaoeedzngly  wide  (Fig.  199) ;  their  wings 
ava  yeiy  long  and  x>ointed.  In  the  other  group  the  bill  is  mo3%  or  less  elongated, 
gtessig,  pointed,  and  scarcely  if  at  all  depressed  at  the  base ;  the  gape  is  much  narrower 
^kaoL  in  the  preceding  section,  and  the  wings  are  shorter  and  less  pointed.  In  this 
aaotioiL  we  place  four  families. 

Of  these,  the  MeropitUs  or  Bee-eaters  make  the  nearest  approach  to  the  Tenuirostral 
birds,  at  the  same  time  that  in  their  habits  they  present  some  resemblance  to  the 
Swallows.  They  haye  the  bill  elongated  and  curyed ;  the  nostrils  partly  concealed  by 
diort  bristLea ;  the  wings  hmg  and  pointed ;  and  the  tail  long  and  broad,  with  the  two 


Fig.  274.— Head  of  the  Common  Bee-eater  {Meropa  apituter), 

middle  feathers  usually  produced  considerably  beyond  the  rest.  The  tarsi  are  yevy 
short  and  the  toes  long ;  the  two  lateral  toes  are  more  or  less  united  to  the  middle  one, 
from  which  character  the  birds  were  placed  by  Cuvier  amongst  his  Syndactyli. 

These  birds  are  confined  to  the  Eastern  Hemisphere,  in  the  tropical  parts  of  which 
tiiey  are  most  abundant.  They  feed  on  insects,  which  they  capture  in  the  air,  and 
are  especially  partial  to  bees  and  wasps,  whence  their  English  name  of  Bee-eaters,  and 
the  French  Gttepiers,  They  are  beautiful  birds,  generally  adorned  with  bright  colours, 
amongst  which  green  usually  predominates. 

A  single  species,  the  Merops  apiaster  (Fig.  275),  is  abundant  in  the  south  of  Europe, 
and  occasionally  indiyiduals  stray  so  far  to  the  north  as  to  reach  this  country,  and 
specimens  hayo  eyen  been  killed  in  Sweden.  It  is  a  bird  of  passage  in  Europe,  its 
actual  home  being  on  the  continent  of  Africa,  in  all  parts  of  which  it  is  found,  eyen  as 
far  aouth  as  the  Cape  of  Good  Hope. 

The  common  Bee-eater  is  a  yery  beautiful  bird    It  is  nearly  eleyen  inches  in 
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Fig.  275.— European  Bee-eater  {Merops  apiaster). 


length  from  the  tip  of  the  bill  to  that  of  the  tail,  which  is  increased  in  length  by  the  pro- 
duction of  the  two  middle  fea- 
thers, although  this  character  is 
far  less  distinct  in  this  bird  than 
in  many  of  the  exotic  species. 
The  colour  of  the  upper  part 
is  brownish-red,  becoming  yel- 
low on  the  rump ;  the  finrehead 
is  pale  blue;  a  black  streak 
runs  along  each  side  of  the 
head  to  a  considerable  distance 
behind  the  eye,  where  it  joins 
a  black  band  which  crosses  the 
throat,  and  the  space  included 
between  these  black  marks  is 
.  of  a  rich  yellow  colour.  The 
lower  parts,  and  the  wings  and  tail  are  of  different  shades  of  green. 

These  elegant  birds  cross  the  Mediterranean  in  the  spring  from  the  north  coast  of 
Africa  into  the  south  of  Europe,  where  thoy  breed.  They  come  in  flocks  of  twenty 
or  thirtyj  together,  and  appear  to  be  gregarious  in  their  habits,  as  they  are  con- 
stantly seen  hawking  about  in  company  in  the  same  manner  as  Swallows.  Hieir 
sociability  lasts  even  during  the  breeding  season,  their  nests,  which  are  excavated  in 
banks,  being  frequently  seen  in  great  numbers  together.  Montagu  says  that  in  the 
south  of  Russia,  where  they  are  exceedingly  numerous,  the  clayey  baiAs  of  the  Don 
and  Wolga  are  excavated  to  such  an  extent  as  to  have  the  appearance  of  honeycomb. 
Their  holes  are  about  six  inches  deep,  and  lined  with  soft  moss,  on  which  the  bird  lays 
from  five  to  seven  white  eggs.  They  have  a  warbling  note,  which  ia  uttered  whilrt 
on  the  wing  in  pursuit  of  their  prey. 

The  Bee-eaters  are  said  to  be  exceedingly  abundant  in  the  island  of  Crete,  where 
they  are  often  taken  by  the  boys  in  a  very  singular  manner.  A  Cicada  is  fastened  to  a 
bent  pin  or  fish-hook,  which  is  attached  to  a  long  slender  line.  The  insect  is  then 
allowed  to  fly,  and  as  soon  as  a  Bee- eater  catches  sight  of  it  he  dashes  at  it,  and  swal- 
lowing the  baited  hook  is  readily  captured. 

The  habits  of  the  other  species  of  this  group  agree  very  closely  with  those 
of  the  European  species ;  but  some  of  the  Indian  species,  such  as  the  common  Mercpi 
viridis,  frequently  select  a  perch  in  some  prominent  position,  whence  they  dash  off  in 
pursuit  of  any  insect  that  comes  within  sight,  returning  again  to  their  perch  in  the 
same  manner  as  the  Flycatchers.  On  returning  to  their  station,  Mr.  Layard  has 
observed  them  beating  their  prey  against  the  perch  to  bruise  it  before  swallowing  it. 
This  mode  of  capturing  food  is  principally  resorted  to  in  the  middle  of  the  day,  for  in 
the  mornings  and  evenings  these  same  species  may  be  observed  hawking  about  in 
company  with  the  Swallows. 

The  AUedinida,  or  Kingfishers,  have  the  bill  elongated,  usually  straight,  bcoad 
at  the  base,  and  acute  at  the  apex ;  the  wings  are  long  and  rounded ;  and  the  tail 
usually  short.  The  tarsi  are  always  short  and  strong;  but  the  toes  are  elongated  and 
very  variable  in  their  arrangement,  being  sometimes  placed  in  the  ordinary  position, 
three  in  front  and  one  behind ;  and  sometimes,  as  in  the  Parrots,  two  and  two ;  whikt 
in  some  species  there  are  only  three  toes,  two  in  front  and  one  behind. 
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Of  the  three  sub-families  into  which  we  divide  this  group,  that  of  OalhuUna^  or 
Jacamars,  approaches  most  nearly  to  the  Bee-eaters.  In  these  birds  the  bill  is  long, 
Blender,  straight,  and  pointed,  or  very  slightly  curved ;  the  wings  are  of  moderate 
length,  with  the  fourth  quill  longest ;  the  tail  is  elongated  and  graduated,  the  central 
feathers  being  very  long,  and  the  lateral  ones  rapidly  decreasing  in  length ;  the  tarsi 
are  short,  and  the  toes  are  cither  arranged  in  two  pairs,  or  two  in  front  and  one  behind, 
the  anterior  toes  being  united. 

The  Jacamars  are  handsome  birds,  adorned  with  bright  colours;  green  being 
usually  predominant,  as  in  the  Bee-eaters.  They  are  peculiar  to  the  tropical  parts  of 
South  America  and  the  islands  of  the  "West  Indies,  where  they  generally  lead  a  solitary 
life  in  the  recesses  of  the  forests,  perching  upon  the  branches  of  trees  to  look  out  for 
insects,  which  they  capture  in  the  same  way  as  the  Bee-eaters.  They  breed  in  the 
holes  of  trees. 

In  the  sub-family  of  the  Alcedinina^  or  true  King-fishers,  the  bill  is  long,  straight, 
angular  and  pointed,  always  stouter  than  in  the  Jacamars.    The  body  is  also  stouter 
in    its     form , 
and  the  tail  is 
short.  The 

wings  are  short 
and  rounded, 
with  the  third, 
or  third  and 
fourth,  quills 
the  longest ; 
the  tarsi  are 
very  short,  and 
the  toes  long, 
the  anterior 
ones  sometimes 

two,  sometimes  three,  in  number,  but  always  more  or  less  united.  Mr.  G.  R.  Gray 
divides  these  birds  into  two  groups, — ihe  Alcedinince  and  the  Dacelonina;  they  are 
distinguished  principally  by  slight  differences  in  the  bill,  which  is  considerably  stouter 
in  the  second  group ;  but  as  the  birds  agree  in  other  respects,  we  have  not  thought  it 
necessary  to  follow  this  arrangement. 

The  habits  of  these  birds  are  very  remarkable.  Most  of  them  feed  almost  entirely 
upon  small  fishes,  which  they  capture  by  dashing  into  the  water  from  some  perch  on 
which  they  sit  to  watch  for  their  prey,  and  so  exact  is  their  aim  that  they  almost 
invariably  succeed  in  their  object. 

The  food  of  ihe  Alcedinina  of  Mr.  G.  R.  Gray,  in  fact,  consists  exclusively  offish ; 
but  the  Daeelonina  of  the  same  author  also  feed  upon  small  Reptiles,  Crustacea,  and 
Insects.  The  species  of  both  groups  build  their  nest  in  holes,  but  those  of  the  former 
choose  cavities  in  the  banks  of  rivers  for  this  purpose,  like  the  Bee-eaters,  whilst 
those  of  the  latter  select  holes  in  the  trunks  of  trees.  The  great  majority  of  the 
species  are  found  in  the  tropical  parts  of  the  world,  the  strictly  fish-eating  forms 
being  common  to  both  hemispheres ;  whilst  those  of  which  the  diet  is  more  mixed,  are 
confined  to  India,  the  Islands  of  the  Eastern  Archipelago,  and  Australia. 

In  this  coimtry  we  have  a  single  representative  of  the  group,  the  common  King- 
fisher {AUedo  ispida,  Fig.  277),  which  belongs  to  the  first  section.    It  is  a  most  bean- 


Fig.  276.— Head  of  the  Kingfisher  {Alcedo  ispida). 
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tiful  species,  adorned  with  colours  which  would  seem  rather  to  belong  to  a  tropical 

bird  than  to  one  inhabiting  the  cold  dimate  of  our 

natiye  land.    It  measures  about  seven  inches  in 

length;   the  upper  part  of  the  head,  the  wing- 

coyerts,  and  a  stripe  on  each  side  of  the  neck,  arc 

green,  covered  with  light  blue  spots ;  the  upper 

part  of  the  back  is  dark-green,  the  lower  part  and 

rump  bright  blue  ;  the  throat,  and  a  streak  on  each 

side   of   the  neck  are    yellowish-white,   and  the 

lower  parts  pale-chestnut.     The  quiU-feathers  of 

the  wings  are  greenish-black,  and  those  of  the  tail 

deep-blue.  Fig.  277.— Kingfisher  {Alcedo  ispida). 

The  Kingfisher  resides  in  this  country  all  the  year,  and  although  not  by  any  means 
an  abundant  bird,  is  very  generally  distributed  all  oyer  the  kingdom,  except  in  the 
extreme  north  of  Scotland.  It  is  a  solitary  bird,  inhabiting  the  banks  of  small  streams, 
and  perching  upon  the  branches  of  trees  overhanging  the  water  to  watch  for  its  finny 
prey.  For  the  purpose  of  breeding,  the  Xingfiahars  are  said  to  take  possession  of  a 
hole  in  the  bank  formed  by  some  burrowing  MmTnal^  and  iure  they  appear  to  resort  to 
disgorge  the  bones  of  the  fishes  wiuohlihey  haiTe  swallowed^  fx  the  floor  of  the  holes 
frequented  by  them  is  always  found  ooiwred  wx&  Aow  xmbmhb,  and  it  is  upon  these 
thatte:&niidel^pifaar-4gge.  These  j»e  asia%  £ram  five  to  seven  in  number,  and  of 
a  delicate  pinkish  white  colour. 

There  appears  to  be  some  doubtas  to  whef&er'&e  Xin|^iyB^er  really  .adopts  the  deserted 
hole  of  some  other  animal,  as  its  breeding  place  is  somcftimes  found  in  situations  not 
usually  selected  by  the  bunowing  Mammalia.  It  seems  certain,  however,  that  whaa 
they  do  select  a  ready-formed  dwelling,  they  take  some  pains  to  adapt  it  to  their  own 
convenience,  as  the  Kingfisher's  nest  usually  presents  a  characteristic  form.  This  is 
rendered  especially  probable  by  the  fact  that  the  common  American  species  {Akedo 
aicyon),  which  resembles  our  native  bird  in  its  general  habits,  is  known  to  dig  to  a  depth 
of  four  or  five  feet  into  the  clayey  or  sandy  banks  of  the  streams  which  it  frequents. 

Amongst  the  ancients  the  most  extraordinary  ideas  were  entertained  with  regard  to 
the  nidification  of  the  Kingfisher ;  and  as  these  also  pervade  the  writings  of  our  own 
older  poets,  some  account  of  them  may  not  be  imacceptable.  It  was  believed  that  the 
bird  made  a  floating  nest  on  the  sea,  and  that  during  the  period  that  she  was  engaged 
in  hatching  her  eggs,  the  water  always  remained  so  smooth  and  calm  that  the  mariner 
might  venture  on  his  voyage  without  danger  of  being  exposed  to  any  of  the  dangers  of 
the  stormy  seas ;  in  fact,  some  of  the  ancient  writers  attribute  to  this  little  bird  the 
power  of  allaying  the  violence  of  the  waves.  The  period  of  incubation  was  accordingly 
known  as  the  ^'  Halcyon  days"  (Halcyon  being  the  Greek  name  of  the  bird),  and  the 
same  term  is  still  often  employed  metaphorically  to  express  any  period  of  uninterrupted 
happiness.  Some  of  the  modem  superstitions  connected  with  the  Kingfiaher  axe 
scarce  less  curious ;  it  has  been  supposed  that  when  the  body  is  suspended  by  the 
bill  its  breast  will  always  indicate  the  north,  that  when  suspended  and  accurately 
balanced,  its  bill  will  always  point  in  the  direction  of  the  wind,  although  the  bird  may 
be  kept  in  doors,  and  that  the  possession  of  its  head  and  feathers  furnished  a  $co- 
tection  against  withoraft,  a  security  for  fair  weather  at  sea,  and  a  certain  means  of 
securing  the  affections  of  a  coy  or  disdainful  sweetheart.  We  believe  these  saper- 
stitians  still  hold  their  ground  in  some  parts  of  the  country. 
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The  flight  of  the  Xingflsher,  notwithstanding  the  shortness  of  its  wings,  is  ezoeed- 
ingly  direct  and  rapid,  and  it  not  onl j  takes  its  prey  by  plunging  into  the  water  from 
a  peroh,  but  also  by  hovering  over  it  until  its  prey  passes  beneath,  and  then  dashing 
down  in  the  manner  of  a  hawk.  Its  note  is  said  to  be  shrill  and  piercing,  and  to  be 
frequently -emitted  on  the  wing. 

The  largest  species  of  the  group  belong  to  the  section  including  the  genus  Baeeh 
and  iti  allies,  one  of  which,  the  Daoelo  gigaSf  a  native  of  Australia,  measures  eighteen 
inches  in  length.  These  birds  do  not  confine  themselves  exclusively  to  the  banks  of 
zifnra,  but  may  also  be  met  with  in  woods  and  fields,  wheie  they  feed  indiscriminately 
npoE  almost  any  animal  of  suitable  size.  They  are  fine  birds,  and  the  great  power  of 
the  hOl  renders  them  rather  formidable ;  indeed  there  is  an  instance  on  record  of  an 
Indian  ggpecies,  the  Sdbyon  UucocephtUm,  having  got  the  bettor  in  a  contest  with  a 
good-siBed  Hawk  which  had  seized  upon  him,  the  Kingfisher  giving  his  enemy  a  blow 
oi  the  breast  with  his  bill,  which  compelled  him  to  quit  his  hold.  The  note  of  these 
birds  is  a  sort  of  screaming  laugh,  which  has  obtained  the  name  of  the  laughing  Jackass 
for  one  of  the  Australian  species. 

In  the  sub-family  of  the  Bucconina,  or  Puff-birds,  the  bill  is  very  stout  and  conical, 
and  inflated  at  the  base,  which  is  furnished  with  several  tufts  of  strong  bristles ;  the 
tip  of  the  upper  mandible  is  curved  or  hooked ;  the  nostrils  are  concealed  by  the 
plumes  and  bristles  of  the  forehead ;  the  tarsi  are  about  the  length  of  the  outer  anterior 
toe,  which  is  the  longest ;  and  the  toes  are  ammged  m  pairs,  in  the  same  way  as  in  the 
Scansorial  birds,  ^th  which  the  Bneoeeoine  were  formerly  placed.  The  name  of  Puff- 
birds  is  given  to  them  from  the  numner  in  which  their  plumage  is  puffed  out ;  a  character 
which  g^^TOf  them  a  dull,  heaary  appearance.  This  aspect  is  in  accordance  with  their 
mala  ti  fifi^  as  tShej  are  aaUtary  and  melancholy  birds,  inhabiting  the  recesses^  the 
forests  of  tropical  JoMsdca,  where  they  perch  upon  the  branches  of  trees  to  look  out 
for  the  insects  which  constitute  their  food.  They  are  said  to  perch  in  the  same  spot 
for  months  together.  They  also  occasionally  creep  upon  the  bark  of  trees  in  search  of 
iosects,  supporting  themselves  with  the  tail  when  in  this  position,  like  the  Woodpecker. 
They  nestle  in  holes  of  trees. 

The  beautiful  family  of  the  Trogonide^  or  Couroucous,  have  the  same  tufts  of 
bristles  at  the  base  of  the  bill  as  the  Bucconinse,  but  the  form  of  the  bill  is  very 
different.  It  is  short,  strong,  broader  tban  high,  and  presents  a  triangular  outline 
when  seen  from  above ;  the  ridge  of  the  upper  mandible  is  arched,  and  the  margins 
and  tip  are  usually  toothed.  The  wings  are  of  moderate  size  and  rounded ;  the  tarsi 
more  or  less  clothed  with  plumes ;  and  the  toes  are  of  unequal  length,  and  arranged  in 
two  pairs.  Their  plumage  is  usually  adorned  with  bright  colours,  and  often  most 
brilliantly  metallic ;  and  the  beauty  of  their  appearance  is  frequently  greatly  enhanced 
by  the  elegance  of  their  long  taUs. 

They  are  found  in  the  tropical  regions  of  both  hemispheres,  but  most  of  the  species 
inhabit  South  America.  They  frequent  the  thickest  parts  of  the  forests,  where  they 
feed  principally  upon  insects  which  they  capture  on  the  wing,  and  sometimes  pick 
from  the  bark  of  trees.  .  Some  of  the  species,  however,  derive  their  chief  nourishment 
from  fruits  and  berries.  They  lay  their  eggs  in  the  holes  of  rotten  trees,  upon  the 
debris  usually  found  in  such  situations,  and,  like  the  Woodpeckers,  frequently  enlarge 
the  holes  by  means  of  their  strong  bills.  Their  cry  is  peculiar  and  melancholy, 
bling  the  word  cowrouooUf  which  has  hence  been  applied  to  them  as  a  vernacular 
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The  Trogons  vary  coiiBiderably  in  size,  some  of  the  smallest  being  little  larger  than 
a  Sparrow,  whilst  the  largest  appear  to  be  about  the  size  of  ^  Magpie.  One  of  the 
largest  and  finest  species  is  the  Trogon  resplendms,  the  plumage  of  which  is  of  a  beauti- 
ful bronzed  golden  green  colour,  and  the  two  middle  feathers  of  the  tail,  which  are 
much  longer  than  the  body  and  very  broad,  give  it  a  peculiarly  gracefiil  appearance. 
It  is  a  Mexican  bird,  and  its  gorgeous  plumes  are  much  sought  after  by  the  natives  of 
that  country  as  ornaments,  but  at  one  time  they  were  only  allowed  to  be  worn  by  per- 
sons of  the  highest  rank. 

These  birds  are  exceedingly  difficult  to  procure,  from  their  usually  frequenting  the 
highest  trees  of  the  forest,  and  when  the  collector  has  succeeded  in  shooting  them  they 
generally  lose  a  portion  of  their  light  plumage  in  their  fall,  whilst  the  eztraordinaiy 
tenderness  of  their  skins  render  the  operation  of  skinning  them  a  most  difficult  matter. 
The  specimens  of  the  magnificent  species  above  referred  to,  are  usually  obtained  from 
the  Mexican  Indians,  who  appear  to  be  so  well  aware  of  the  almost  impossibility  of 
skinning  them  that  they  never  make  the  attempt,  but  merely  dry  the  body  within  the 
plumage. 

The  family  of  the  CoracicUey  or  Rollers,  the  last  in  this  section  of  the  Pissirostres, 
presents  a  considerable  resemblance  to  some  of  the  Conirostral  and  Dentirostral 


Fig.  278.— Head  of  the  Roller  {Coracias  garrula). 

birds,  amongst  which  it  was  in  fact  formerly  placed.  The  bill  in  these  birds  is  elon- 
gated, broad  at  the  base  and  compresssd  towards  the  tip,  which  is  considerably  hooked 
and  sometimes  slightly  notched.  The  tarsi  are  short  and  the  toes  moderately  long, 
the  outer  toe  being  sometimes  free  and  sometimes  imited  to  the  middle  one  at  the  base. 
The  birds  referred  to'  this  group  by  Mr.  G.  R.  Gray  form  foxir  sub-families.  The 
first  of  these,  the  sub-family  of  the  Mbmotinay  or  Motmots,  is  distinguished  at  once  by 
the  peculiar  character  of  the  bill,  the  lateral  margins  of  which  are  serrated.  The  wings 
are  short  and  rounded ;  the  tail  long';  the  outer  toe  is  longer  than  the  inner  one,  and 
united  to  the  middle  one  as  far  as  the  second  joint,  and  the  hind  toe  is  short  and  weak. 
The  tongue  is  pectinated,  like  that  of  the  Toucans  (page  245),  and  from  this  ciroum- 
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stance  some  of  the  species  were  described  as  belonging  to  the  genus  Rhamphasios,  The 
name  of  Motmota  applied  to  these  birds,  is  said  to  be  their  denomination  in  the  Mexican 
language,  derived  from  their  peculiar  note. 

The  Motmots  are  confined  to  the  tropical  regions  of  America  and  the  West  Indian 
Islands.  They  are  found  only^in  the  deepest  recesses  of  the  forests  and  about  the  ruins 
of  ancient  buildings,  on  which,  and  the  branches  of  trees,  they  perch  in  solitude,  with 
the  head  drawn  back  between  the  shoulders,  and  every  now  and  then  emit  a  sort  of 
hoarse  croak.  In  the  morning  and  evening,  however,  they  show  a  greater  degree  of 
activity  in  pursuit  of  the  'insects  which  constitute  their  principal  sustenance ;  these 
they  take  by  pouncing  upon  them  after  a  short  flight.  They  do  not  confine  themselves 
to  such  small  game,  and  as  their  average  size  is  about  that  of  a  Blackbird,  they  are  able 
to  prey  upon  lizards  and  small  snakes,  and  even  occasionally  upon  small  birds.  They 
are  said  to  take  these  larger  objects  up  in  the  bill,  throw  them  up  into  the  air,  and 
swallow  them  as  they  fall.  Fruits  also  form  a  portion  of  their  food. . 
i>«  They  are  said  generally  to  make  their  nests  in  the  holes  of  trees,  but  Sir  William 
Jardine  mentions  that  the  nest  of  a  species  of  this  group'was  found  in  a  bank  of  marl, 
and  was  of  a  rather  complicated  construction.  It  commenced  by  an  entrance  passage 
about  two  inches  and  a  half  in  width,  which  ran  in  a  straight  line  horizontally  to  a 
depth  of  about  £ve  feet.  It  then  turned  at  right  angles  and  proceeded  downwards  for 
about  five  feet  more,  and  at  this  point  terminated  in  an  enlarged  chamber,  within  which 
three  young  were  found,  on  the  top  of  a  mass  of  maggots  and  the  remains  of  insects. 

The  Motmots  are  remarkable  for  a  curious  sort  of  mutilation  which  they  arc  sup- 
posed to  practice  on  themselves.  The  two  middle  feathers  of  the  tail  are  considerably 
elongated,  and  in  most  specimens  the  barbs  are  wanting  on  a  portion  of  the  stem  a  little 
before  the  tip,  so  that  a  portion  of  the  shaft  is  left  quite  bare  at  this  point.  There 
aeems  to  be  no  other  way  of  accounting  for  this  than  by  supposing  that  the  birds,  pro- 
bably from  some  mistaken  notion  of  elegance,  must  have  deliberately  picked  off  the 
barbs  of  the  part  of  the  feathers. 

The  best  known  species  is  the  Momotus  Brasiliensis,  which  is  about  the  size  of  a 
Blackbird,  and  of  a  deep  rich  green  colour,  with  the  forehead  bluish,  the  back  of  the 
head  violet,  and  the  crown  black. 

The  Todina,  or  Todies,  are  also  readily  distinguished  from  the  other  members  of 
the  group  by  the  form  of  the  bill,  which  is  elongated,  and  exceedingly  broad  and  flat, 
so  that  it  has  been  described  by  some  authors  as  consisting  of  two  thin  plates ;  the 
upper  mandible  is  usually  obtuse  at  the  extremity,  and  the  nostrils  are  placed  at 
some  little  distance  from  its  base  on  the  surface  of  the  bill.  The  tarsi  are  of  moderate 
length,  and  slender,  and  the  outer  toe  is  longer  than  the  inner,  but  both  are  united  to 
the  middle  one  to  a  greater  or  less  extent  They  are  robust  little  birds,  which  have 
been  compared  in  form  to  the  Elingfishers ;  but  they  have  the  tarsi  and  tail  consider- 
ably longer  than  these  birds,  and  the]^bill  is  very  diflerent. 

The  number  of  species  of  Todies  is  very  small ;  Mr.  G.  R.  Gray  only  records  four 
in  his  ''  Genera  of  Birds.''  They  are  inhabitants  of  the  tropical  parts  of  America  and 
the  West  Indian  islands,  and  feed  principally  on  insects ;  these  they  capture  whilst 
hopping  about  upon  the  branches  of  the  trees,  and  also  by  a  sudden  flight,  in  the  same 
way  as  the  Flycatcheis.  They  also  seek  for  worms,  and  even  small  reptiles,  upon  the 
ground.  It  is  on  the  ground  also  that  they  make  their  nests,  in  a  small  hole  which 
tiiey  excavate  for  this  purpose,  and  line  with  dried  grass  and  straw. 

One  of  the  best  known  species  is  the  Green  Tody  {Todtis  viridis),  which  is  an 
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•zoeedingly  common  bird  in  some  of  Hie  'West  Indian  islands.  It  is  aboat  llw  aiae  of 
a  Wren ;  all  the  upper  parts  are  of  a  yiyid  grass  green  colour,  the  neck  and  thnat  ate 
red,  the  breast  wbitisb,  and  the  belly  yellowish.  It  is  a  bold  and  fkmiliar  Mrd,  paying 
UtUe  attention  to  the  presence  of  man,  and  exhibiting  great  confidence  when,  in  eap- 
tiyity,  seeking  its  insect  prey  in  the  room  with  the  greatest  freed(»n.  Iti  holes  ibr 
nestiing  are  dug  in  banks  to  the  depth  sometimes  of  eight  inches  or  a  fbot. 

Nearly  allied  to  the  Todies  are  the  Eurylaimifm,  which  appear  to  lepuweut  tiie 
preceding  group  in  India  and  the  Eastern  Archipelago.  Their  principal  difflsraiee 
consists  in  the  structure  of  the  feet,  the  outer  toe  only  being  united  to  the  middle  one. 
The  nostrils  also  are  placed  near  the  base  of  the  bill.  They  are  generally  of  smdl 
sise,  but  adorned  with  beautiful  colours,  and  Hye  in  the  most  retired  paarta  of  tilt 
countries  inhabited  by  tbem,  principally  in  marshy  places  and  along  the  mmrgins  of 
lakes  and  rivers.  They  are  usually  seen  in  small  flocks,  and  feed  ibr  the  most  part 
upon  insects  and  worms,  although  tiie  stomachs  of  some  of  the  species  haTO  been  ibmtd 
to  contain  nothing  but  vegetable  substances.  Their  nests,  which  are  composed  of 
small  twigs,  are  suspended  from  the  extremities  of  the  branches  of  trees,  uenally  titose 
OYurhanging  the  water ;  and  the  number  of  eggs  is  said  to  be  only  two. 

In  the  Coraewue  or  Rollers,  forming  the  last  sub-fkmily  of  this  group,  die  Un  is 
elongated  and  compressed,  higher  and  more  broad  at  the  base,  and  dislinedy  hooked  it 
the  tip,  the  extremity  of  the  upper  mandible  overhanging  that  of  the  lower  one  (Kg. 
278) ;  the  nostrils  are  basal,  and  the  toes  are  all  free  at  the  base. 

These  birds,  which  are  of 
moderate  siae  and  usnaSy 
adorned  with  bright  oolong 
are  found  only  in  the  Bastoev 
Heinisphere,'and  espeeiallyia 
tiie  warmer  regions.  Their 
fbod  consLsts  of  fruits  and 
insects.  A  single  species, 
the  common  Roller  {{hfwim 
fomOuy  Fig.  279),  ooeuis  in 
Europe,  and  oeeasionally 
visits  this  countty.  It  is 
about  the  size  of  tiie  common 
Jay ;  the  back  is  light  brown; 
the  head,  neck,  and   lower 

Fig.  2-9.-RaU.r  (Cbr»««5Wmrf.).  f"'*^'.  W'^IP*"'  ?     *» 

lesser  wing>co  verts  are  bright 
blue ;  and  the  quiUs  light  greenish-blue  at  tiie  base,  witii  the  apical  portioa  Uuidi^ 
black.  The  tail  feathers  are  also  greenish-blue,  and  some  of  the  outer  oom  Uppti 
withUaek. 

This  fine  bird  is  a  native  of  Africa,  but  a  great  many  of  them  make  a  regvdtf 
summer  migration  into  Europe,  where  they  breed ;  some  even  reaching  ae  fior  north  H 
Sweden.  It  is,  however,  of  rare  occurrence  in  these  northern  regions,  and  even  in 
this  country  is  to  be  regarded  only  as  an  occasional  visitor.  It  is  a  squalling,  noisy 
bird,  and  exceedingly  shy  and  restless ;  and  these  qualities,  coupled  with  its  preftsenee 
for  the  most  secluded  parts  of  forests,  render  it  a  difficult  Wrd  to  procure.  In  Germany 
it  is  said  to  be  not  imfrequent  in  some  of  the  great  forests,  where  it  lays  its  eggs  in  the 
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holes  of  treeS)  generally  preferring  birch  trees  fbr  this  purpose ;  in  allusion  to  this  one 
of  its  German  names  ib  Birkhdher,  or  the  Birch  Jay.  In  other  countries,  however,  it 
IB  ■tnted  to  breed,  like  the  Bee-eaters  and  Kingfishers,  in  holes  excavated  in  the  banks 
of  zxvers ;  and  this,  from  the  testimony  of  several  observers,  appears  to  be  the  most 
eommofn  locality.  The  eggs  are  usually  four  in  number,  and  of  a  shining  white  colour. 
The  Boiler  feeds  principally  upon  insects,  which  it  takes  in  any  situation ;  it  also 
deivoars  worms,  slugs,  and  even  small  reptiles  and  fruits. 

'In  the  European  Boiler  tiie  tail  is  almost  even  at  the  end,  although  in  the  male  the 
outer  tail  feal^ers  are  often  a  little  elongated ;  but  in  some  exotic  species  these  feathers 
sMain  a  considerable  length,  and  in  the  Coraeias  Abyssiniea^  they  terminate  in  long, 
stender  filaments.  In  the  genus  Euiysiomua,  the  bill,  contrary  to  the  general  character 
of  tht  group,  is  very  broad  and  depressed,  and  the  birds  take  the  greater  part  of  their 
xhmgI  food  on  the  wing. 

"With  these  birds  we  conclude  the  first  section  of  the  the  Fissirostral  birds.  The 
SBOond,  including  the  typical  Fissirostres,  is  divided  into  three  families,  the  SirundinitUey 
tile  Cyptelida,  and  the  Caprimtdgfiday 
the  members  of  the  third  being 
ZMdily  distinguishable  from  those  of 
tile  two  fi:>rmer  by  their  manifest 
adaptation  to  nocturnal  or  crepuscu- 
lar activity. 

The  Sirundinida,  or  Swallows, 
&av8  a  short,  depressed,  and  some- 
wbat  triangular  bill,  with  a  very 
wide-  g^e,  furnished  with  short 
Ixrisliee.  The  nostrils  are  rounded 
tad  of  moderate  size:  the  wings 
(Hgi  281)  long  and  pointed,  with  the  first  quiU  longest ;  the  tail  is  more  or  less  forked, 

and  the  feet  are  of  the  ordinary 

form  of  those  of  the  Passerine 

birds,  with  three  toes  before  and 

one  behind.    Their  sternum  also, 

as  in  the  majority  of  the  Passeres, 

exhibits  a  notch  on  each  side 

Fig.  281.- Wing  of  Martin  {Hirundo  urbica).  behind,  and  their  trachea  is  fur- 

mahed  with  muscles  at  the  inferior  larynx  so  that  they  are  enabled  to  produce  a  modu- 

latsd  eong. 

The  HirundinidsB  are  slender  and  elegant  little  birds,  possessing  great  power  of 
iiil^t,  which  is  not  only  shown  in  the  swiftness  with  which  they  dart  along,  but  also 
m  the  readiness  with  which  they  turn  in  the  air  in  every  direction,  a  faculty  which 
renders  their  evolutions,  when  engaged  in  the  capture  of  their  insect  prey,  exceedingly 
gnoefbl.  Their  nourishment  consists  exclusively  of  insects,  which  they  take  on  the 
wing;  and  they  are  usually  seen  in  the  neighbourhood  of  water,  the  numerous  insects 
hofering  over  which  afford  them  an  inexhaustible  supply.  They  drink  on  the  wing 
by  sweeping  close  along  the  surface  of  the  water,  and  some  of  the  species  also  wash 
tiiemselves  by  a  sudden  plunge  into  the  water.  They  are  for  the  most  part  inhabitants 
of  the  tropics,  and  those  species  which  breed  in  temperate  climates  always  migrate  to 
more  genial  regions  at  the  approach  of  winter.    They  breed  sometimes  in  holes,  and 


Fig.  280.—- Hend  nnd  Foot  of  the  House  Martin 
{Hirundo  urbica). 


336  THE  SWALLOWS. 


sometimes  build  a  nest  against  the  side  of  a  rock  or  building,  or  upon  the  tnmlcs  of 
trees.    In  these  cases  their  dwelling  is  usually  formed  of  mud. 

Three  species  are  regular  summer  visitors  to  this  country,  and  the  winter  residence 
of  all  of  them  is  on  the  continent  of  Africa ;  but  they  also  occur  in  Asia,  and  have 
been  killed  in  India.  They  all  arrive  in  this  country  fh>m  the  beginning  to  about  the 
middle  of  April,  and  appear  to  take  their  departure  towards  the  end  of  October.  They 
cross  the  channel  either  singly  or  in  small  parties  of  rarely  more  than  two  or  three 
together,  and  it  is  remarkable,  considering  their  great  power  of  wing,  that  they  arrive 
apparently  quite  as  completely  exhausted  as  other  migratory  birds  whose  endowments 
in  this  respect  are  far  inferior.  Thus  the  channel  fishermen  say  that  the  Swallows 
often  alight  upon  their  boats  when  at  a  short  distance  from  land,  especially  in  hasy 
weather ;  and  that  they  appear  so  much  fatigued,  that  they  can  scarcely  fly  from  one 
end  of  the  boat  to  the  other  when  an  attempt  is  made  to  capture  them.  In  fine 
weather  they  are  sometimes  seen  to  drop  upon  the  water  with  their  wings  expanded, 
and  soon  afterwards  to  fly  off  again  apparentiy  refreshed  by  their  bath.  They  appear 
to  return  every  year  to  the  same  locality,  and  even  to  the  same  nest.  It  was  at  one  time 
generally  supposed  that  the  Swallows  passed  the  winter  in  this  climate  in  a  state  of 
torpidity,  some  persons  believing  that  they'  retired  into  holes  and  caverns  at  this 
season,  whilst  others  maintained  that  they  clustered  together  upon  the  ends  of  the 
twigs  of  trees  overhanging  the  water,  which  were  thus  dragged  beneath  the  surface  hf 
their  weight,  so  that  they  passed  the  winter  submerged.  Of  these  notions  the  second 
is  evidentiy  absurd,  and  the  first  is  now  regarded  as  untenable. 

Of  our  British  species,  two  are  remarkable  for  their  attachment  to  the  vicinity  of 
human  habitations,  upon  some  part  of  which,  in  fact,  they  generally  build  their  nests. 
One  of  them,  the  Hirtmdo  rusticoy  is  commonly  called  the  Chimney  Swallow,  from  its 
so  frequenUy  building  its  nest  in  the  interior  of  chimneys,  generally  a  few  feet  ftcm 
the  top ;  it  by  no  means  confines  itself  to  this  situation  however,  but  will  build  in 
almost  any  place  to  which  it  can  have  access,  as  in  old  weUs  and  the  shafts  of  mines, 
or  amongst  the  rafters  of  bams  and  sheds.  The  bird  generally  selects  some  place 
where  a  salient  angle  furnishes  a  good  support  for  its  litUe  edifice,  which  is  con- 
structed of  small  pellets  of  soft  earth  or  clay  plastered  together,  and  boiind  by  the 
addition  of  fragments  of  straw  and  grass.  It  forms  an  open  cup,  the  bottom  of  which 
is  lined  with  feathers,  and  upon  these  the  female  lays  from  four  to  six  white  eggs, 
spotted  with  ash  colour  and  red.  "When  the  young  are  hatched  the  parents  are  most 
assiduous  in  their  attention  to  their  wants,  visiting  the  nest  with  food  about  once  in 
every  three  minutes  throughout  the  day.  When  the  young  are  ready  to  leave  the 
nest,  the  old  birds  still  attend  to  them  for  a  time,  and,  as  described  by  Gilbert  White^ 
"  the  progressive  method  by  which  the  young  are  introduced  into  life  is  very  amusing. 
First,  they  emerge  from  the  shaft  with  difficulty  enough,  and  often  fall  down  into  the 
rooms  below ;  for  a  day  or  so  they  are  fed  on  the  chimnoy-top,  and  then  are  conducted 
to  the  dead  leafless  bough  of  some  tree,  where,  sitting  in  a  row,  they  are  attended  with 
great  assiduity,  and  may  then  be  called  perehers.  In  a  day  or  two  more  they  become 
flytrsy  biit  are  still  unable  to  take  their  own  food ;  therefore  they  play  about  near  the 
place  where  the  dams  are  hawking  for  flics ;  and  when  a  mouthful  is  collected,  at  a 
certain  signal  given,  the  dam  and  the  ncstiing  advance,  rising  towards  each  other,  and 
meeting  at  an  angle ;  the  young  all  the  while  uttering  a  littie  quick  note  of  gratitude 
and  complacency." 

The  Swallow  produces  two  broods  in  the  season,  and  it  not  unfrequentiy  happens  I 
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that  the  second  brood  is  not  ready  to  leave  the  nest  when  the  period  of  emigration 
arriyes;  and  so  strong  is  the  instinct  which  prompts  the  birds  to  undertake  this 
journey  that  they  have  been  observed  to  leave  their  unfledged  young  to  perish.  The 
male  Swallow  is  a  sweet  songster,  and  sings  both  perching  and  flying.  In  conflne- 
ment  he  is  very  tame,  and  in  his  natural  state  is  an  exceedingly  courageous  bird, 
attacking  birds  of  prey  with  great  courage,  and  occasionally  striking  at  cats  when  they 
climb  to  the  roof  of  the  house  and  appear  to  be  getting  too  near  his  nest.  At  the 
approach  of  one  of  these  enemies,  the  Swallow  sounds  the  alarm,  and  immediately  all 
the  Swallows  and  Martins  within  hearing  flock  to  the  attack,  when,  if  it  be  a  hawk, 
they  pursue  him  until  they  have  driven  him  out  of  the  neighbourhood,  pouncing  down 
upon  him  £ro'm  above,  and  rising  again  perpendicularly  in  perfect  security.  The 
Swallow  is  readily  distinguished  by  its  very  elongated  forked  tail,  which  measures 
more  than  half  its  total  length,  and  by  the  brownish-red  colour  of  the  forehead  and 
throat. 

The  Martin  (ffirundo  urbiea.  Fig.  280),  is  a  rather  smaller  bird  than  the  Swallow, 
has  the  tail  much  shorter  and  less  forked,  and  is  destitute  of  the  brownish-red  marks 
upon  the  head  and  throat.  It  is  even  more  familiar  than  the  Swallow,  not  only 
breeding  like  it  in  the  neighbourhood  of  human  habitations,  but  even  in  the  heart  of 
large  towns,  a  situation  in  which  its  congener  is  rarely  if  ever  seen.  In  its  habits  it 
closely  resembles  the  preceding  species ;  but  its  nest,  instead  of  being  built  in  the 
mterior  of  buildings,  is  always  placed  upon  the  outside,  usually  under  the  projecting 
eaves,  or  in  windows  and  doors.  The  nest  is  formed  of  soft  earth  or  clay,  and  is  of  a 
hemispherical  form.  It  is  lined  with  a  little  hay  and  a  few  feathers,  upon  which  the 
female  lays  four  or  five  white  eggs. 

The  Sand  Martin  or  Bank  Martin  {Sirundo  nparia),  is  the  smallest  of  our  British 
Swallows,  and  is  less  known  than  either  of  the  preceding  species,  as  its  habits  do  not 
lead  it  so  immediately  into  the  neighbourhood  of  houses.  The  nest  is  formed  in  the 
high  banks  of  rivers,  in  sand-pits,  and  similar  situations,  in  which  the  little  bird 
digs  most  perseveringly  until  it  has  excavated  a  gallery  of  two  feet,  or  even  more,  in 
depth,  at  the  termination  of  which  the  eggs  are  laid  upon  a  small  bed  of  hay  and 
feathers.  The  galleridi  are  beautifully  circular,  and  usually  wind  a  little  towards  the 
extremity ;  and  the  dexterity  of  the  little  miner  is  such  as  to  excite  the  highest 
admiration  at  his  workmanship.  The  eggs,  like  those  of  the  House  Martin,  are  white. 
Like  that  bird,  also,  it  is  very  mute.'     It  occurs  also  in  North  America. 

Of  the  North  American  species,  one  of  the  best  known  is  the  Purple  Martin  {Progne 
ptrpurea)y  which  is  a  regular  summer  visitor  to  the  United  States,  by  the  inhabitants 
of  which  it  is  universally  regarded  as  a  favourite, — so  much  so  that  in  every  part  of 
that  country  it  is  the  practice  to  put  up  conveniences  for  it  to  nestle  in,  sometimes  a 
box  or  hollow  gourd  on  the  top  of  a  pole  or  sign-board,  and  sometimes  a  more  compli- 
cated  airangement  of  apartments  resembling  a  pigeon-house.  In  the  absence  of  any 
such  preparation  for  their  reception  the  birds  will  build  in  any  hollow  about  the 
houses,  and  occasionally  find  their  way  into  pigeon-houses,  where  they  will  take  pos- 
fleasion  of  a  whole  tier  of  nests,  and  never  suffer  the  least  intrusion  from  the  rightful 
bhabitants  of  the  place.  The  flight  of  this  bird  is  very  swift  and  elegant,  and  he  is 
OQe  of  the  most  determined  enemies  of  the  birds  of  prey  to  be  found  in  the  United 
States.  Wilson  says,  the  Purple  Martin,  "like  his  half-cousin  the  King-bird  {Tyrannus 
*»irepidu8)y  is  the  terror  of  Crows,  Hawks,  and  Eagles.  These  he  attacks  whenever 
^ey  make  their  appearance,  and  with  such  vigour  and  rapidity  that  they  instantly  have 
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reooune  to  flight.  So  well  known  is  this  to  the  lesser  birds  •and  to  the  domestic 
poultiy)  tiiat  as  soon -as  they  hear  the  Martin's  Toioe  engaged  in  fight  all  is  alana  tnd 
eonstematian.  To  obserre  with  what  spirit  and  audacity  this  bird  dives  and  sweeps 
upon  and  around  the  Hawk  or  the  Eagle  is  astonishing.  He  also  beetows  an  oeca- 
sional  bastinadcong  upon  the  £jng-bird  when  he  finds  him  too  near  his  promises,  though 
he  will  at  any  time  instantly  eo-operate  with  him  in  attacking  the  common  enemy." 
It  is  to  this  habit  that  the  bird  is  greatly  indebted  for  the  fareur  shown  to  him  in  4JI 
quarters,  as  tibe  establishment  of  a  colony  of  Martins  in  the  yieinity  of  the  temei's 
homestead  would  be  quite  sufficient  to  protect  the  denizens  of  the  farm-yard- from  Ihe 
depredations  of  predaceous  birds.  The  Purple  Martin  is  about  eight  in(dies  in  leigfb, 
and  entirely  of  a  fine  purplish-blue  colour,  with  violet  metallic  tints,  exoept  the  tpSil 
feathers  of  the  wings  and  tail,  which  are  brownish-blaok ;  the  female  is  blackiA  mA 
grayish-brown,  tinged  with  blue.  Specimens  of  the  bird  have  been  shot  -in  iMs 
country. 

Several  other  species  of  Hirundinidse  visit  the  United  States  erery  summer,  iheir 
winter  quartecs  being  probably  the  tropical  parts  of  South  America.  One  of  ihese, 
the  Smcndo  rufa^  which  is  very  neaiiy  allied  to  our  JT*.  rustiea,  and  was  indeed  formeiiy 
regarded  as  the  same  species,  is  there  called  the  Bam  Swallow,  "firom  its  c(mstBn% 
building  its  nest  on  the  beams  and  rafters  in  bams,  sheds,  and  similar  places.  It  is 
regarded  with  almost  as  much  favour  as  the  Purple  Martin,  although,  from  its  nest 
being  composed  of  mud,  it  does  not  require  any  such  inducements  to  build  in  tiie 
neighbourhood  of  man  that  we  have  seen  to  prevail  with  that  bird,  and  "Wilson  sayB 
that  scarcely  a  bam  to  which  they  can  obtain  access  is  without  them.  The  same 
author  adds  that  the  proprietor  of  a  bam  in  which  there  were  upwards  of  twenty  nests 
assured  him,  "  that  if  a  man  permitted  the  Swallows  to  be  shot  his  cows  would  give 
bloody  mOk,  and  also  that  no  bam  where  Swallows  frequented  would  ever  be  Stmck 
by  lightning." 

Another  species,  the  B".  f  trulw,  which  has  been^considered  ideittical  with  onr 
House  Martin,  is  also  abundant  in  the  United  States,  where  it  forms  its  nest  in  simflar 
situations  to  those  selected  by  the  Purple  Martin.  "  For  some  time  before  tfcenr 
departure,"  according  to  Wilson,  "  they  subsist  principally  on  the  -myrtle  hemes 
{Myriea  eerifera),  and  become  extremely  fat." 

Several  species  are  found  in  the  East  Indies,  some  of  which  are  pennanentresidBBti 


Fig.  282.— Head  of  the  Common  Swift  [Cypselua  apus), 

there,  whilst  others  disappear  dixring  the  hot  season,  probably  nignrting  to  the  to*'  ^ 
perate  parts  of  Asia.    Their  habits  are  the  same  as  those  of  the  Briftdh  i^ecies.   9obi« 
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^ftthem  breed  in  Ihe  iioiefl  of  walls  and  siidilBr  «ita&tioBs,  others,  13ce  our  Sand  Martin, 
ktmow  into  <he  beo&s. 

l%e  fihrifts/formsity  inoludsd  amongst  the  SwibHIows,  and  placed  as  a-mih-^femily 
of  the  Hinm^Unidsd  by  Mr.  Qt,  B.  Gray,  appear  to  possess  distinctive  dharacters  of 
Baffioient  importtoMe  %o  entitle  them  to  rank  as  a  separate  famify->--tiiat  of  the 
Vyptelida,  They  resemble  the  BirallowB  in  their  general  form,  and  the  straeture  of 
Hhe  bill  (Fig.  282),  is  very  similar ;  but  the  feet  are  different  from  those  of  any  other 
1^  all  the  four  toes  being  direoted  forwards  (Fig.  283).  The 
nostrils  mro  yery  large,  oblong,  and  furnished  with  an  elevated 
tMOgin,  and  the  wings  are  extremely  long  and  narrow  (Fig.  284). 
Xlie  Swifts  also  differ  from  the  Swallows  in  the  Ertruoture  of  the 
tnohea,  the  inferior  larynx  being  destitute  of  those  muscles  -' 
which  confer  their  powers  of  melody  upon  the  true  singing 
birds,  and  this  has  induced  some  naturalists,  who  have  adopted  ^^CommOT^im.*** 
ihe  characters  derived  from  the  presence  or  absence  of  these 
peculiar  organs  as  a  means  of  dividing  the  Passerine  birds  into  two  sections,  to  place 
ihe  Swifts  and  Swallows  ttt  a  considerable  distance  apart.    According  to  the  views 


j^0^ 


Hg.  284<>-T;nog  of  the  Ocnmnon  Swift. 

«r  tiwse  authors,  tiie  nearest  allies  tyf  the  Swifts  are  the  Humming-birds,  with  which 
likey  also  agree  in  tiie  structure  of  the  sternum,  which  is  destitute  of  posterior  notdhes 
hi  b<y&  groups. 

In  their  habits  the  Swifts  dosely  resemble  the  Swallows,  but  perhaps  even  excel  those 
active  and  graeclful  birds  in  activity  and  swiftness  of  flight.  Like  the  Swallows,  they 
feed  exclusively  on  insects,  which  they  capture  on  the  wing,  and,  like  them,  they  are 
•ko,  for  the  most  part,  migratory  birds,  passing  the  vrinter  in  warm  olimates,  and 
advancing  into  the  more  temperate  regions  as  tihe  heat  increases.  The  European 
species  vemain  in  t^ir  aummer  haunts  for  a  shorter  period  iSian  any  d&er  migratory 
birds,  leaving  for  the  «outh  long  before  the  Swallows.  They  nestle,  for  the  most  part, 
in  the  ho&es  of  buildings,  or  in  the  crevices  of  rocks. 

!Die  Swifts  are  generally  distributed  in  all  parts  of  the  globe,  but  only  two  species 
tiocar±i  fiorope,  and  of  these  only  one  is  found  commonly  in  this  country.  This  is 
'teMnmaoL  Swift  (C^m^  wpm^  Fig.  282),  a  small  bird  about  seven  inches  and  a  half 
^  lHigth,^tii  a  forked  tail ;  the  plumage  is  Uaokish-brown  with  a  green  gloss,  and 
'Ibe  duost  ai  grayish-wMto.  It  is  found  abimdantly  in  all  parts  of  the  country,  and 
^^Mty  lie  saeoQ,  Bometnaes  in  great  numbers,  hawking  about  in  the  air  in  search  of 
•msitthj,  •flsfeoielly  -in  the  momiBg  and  evening.  Whilst  thus  engaged  Hieir  evolutions 
'1^  most  iHtenstii^g;  they  dart  along  witiii  esttreme  rapidity,  turning  and  winding  in  ; 
tbe  air  with  a  f^Molity  which  is  perfectly  astonishing,  and  continually  uttering  a  shrill 
•cream,  which  is  their  only  note.  The  inseets  on  which  they  feed  aro  Tsry  small,  and  \ 
-liiey  guierally  eolleet  a  considerable  quantity  in  their  mouths  before  swallowing  them ; 
the  prey  being  prevented  from  escaping  by  a  viscid  secretion  produced  by  peculiax 
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glands,  which  lines  the  interior  of  the  mouth.  From  the  extreme  shortness  of  the  legs 
the  Swifts  are  almost  incapacitated  from  walking,  but  their  feet  form  admirable  ding- 
ing organs^  which  are  of  great  advantage  to  them  in  getting  into  the  holes  and  crannies 
in  which  their  nests  are  placed.  From  the  same  cause  also  they  are  unable  to  rise  from 
a  flat  sorface,  and  this  t^revents  their  collecting  the  straws  and  feathers  of  which  their 
nests  are  composed  by  alighting  on  the  ground,  as  is  done  by  most  other  birds.  These 
materials  are  therefore  picked  up  with  the  greatest  dexterity  as  the  bird  sweeps  swiftly 
along  close  to  the  surface  of  the  ground,  and  then  conveyed  at  once  to  the  hole  selected 
for  a  breeding-place,  in  a  steeple  or  tower,  or  in  the  face  of  a  rock,  and  usually  at  a 
great  height.  The  nest  is  bulky  and  rather  clumsy ;  the  eggs  two  or  three  in  number, 
and  of  a  pure  white  colour ;  and  the  birds,  unlike  the  Swallows,  produce  only  a  sin^e 
brood  in  the  season.  Like  the  Swallows  they  are  said  to  return  annually  to  the  same 
breeding  place,  and  even  to  make  use  of  the  same  nests  which  had  served  them 
previously. 

Of  the  second  species,  the  White-bellied  Swift  {Ct/pselus  melba,  Fig.  199),  only  a  few 
specimens  have  been  killed  in  this  country,  but  in  the  southern  parts  of  the  continent 
it  occurs  abundantly  every  year.  It  may  readily  be  distinguished  from  the  common 
species  by  its  larger  size  and  the  whiteness  of  the  lower  surface ;  the  plumage  of  the 
upper  parts  are  of  a  grayish-brown  colour.  Its  habits  are  the  same  as  those  of  the 
common  species,  and,  indeed,  all  the  birds  of  this  family  agree  so  closely  in  this  respect, 
that  with  very  few  exceptions  one  description  will  apply  generally  to  lie  whole. 

Amongst  these  exceptions  we  may  notice  that  many,  perhaps  most,  of  the  exotic 
species,  such  as  the  Indiin  Cypselus  affinia,  the  TachomU  phasnieobiay  or  Palm  Swift  of 
Jamaica,  and  even  the  North  American  Chimney  Swift  {Aeanthylis  pelaagia)  rear  two 
or  three  broods  in  a  season ;  and  that  the  nests  of  some  of  the  species,  such  as  the 
Jamaica  Palm  Swift  just  referred  to,  and  the  Indian  Palm  Swift  (Cypselus  Batassieiuis)^ 
and  the  species  of  the  genus  Deudrochelidofif  attach  their  nests  to  the  trunks  of  trees. 
Some  of  the  species,  also,  like  our  common  Martin,  construct  their  nests  of  mud,  but  these 
habitations  are  usually  composed  of  the  same  materials  as  those  of  the  common  Swift, 
more  or  less  agglutinated  together  by  the  viscid  secretion  produced  by  the  peculiar  glands 
of  the  mouth.  The  nests  of  the  common  Swift  generally  exhibit  this  character  to  a 
certain  extent,  but  many  of  the  species,  especially  those  which  attach  their  nests  to  the 
surface  of  the  supporting  body,  make  a  much  greater  use  of  the  glutinous  secretion,  and 
in  some  species  of  the  genus  Collocaliay  this  constitutes  the  great  bulk  of  the  nest. 

To  this  genus  belongs  the  Esculent  Swallow  as  it  is  called  (Collocalia  escuimta)^  the 
principal  fabricator  of  the  celebrated  bird's  nests  which  enjoy  such  a  high  repute 
amongst  the  Chinese  for  their  excellence  as  an  article  of  food.  These  nests  are  com- 
posed of  a  mucilaginous  substance,  usually  more  or  less  mixed  with  frugments  of  grass, 
hair,  and  similar  materials ;  they  are  attached  to  the  surface  of  rocks  in  caverns^  and 
the  birds  always  build  in  great  numbers  together  in  the  same  cave.  It  was  formerly 
supposed  that  the  mucilaginous  matter  employed  in  the  construction  of  the  nests,  was 
obtained  from  seaweeds  eaten  by  the  birds,  and  from  this  belief  Thunberg  gave  the 
name  of  Mirundo  fuciphaga  to  one  of  the  species,  but  it  is  now  ascertained  beyond 
doubt,  that  the  substance  in  question  is  secreted  by  greatly  developed  salivary  glands. 
The  birds  which  build  these  neste,  of  which  there  are  two  or  probably  more  species, 
are  found  in  great  abundance  in  all  parts  of  the  Eastern  Archipelago,  and  also  on  the 
continent  of  India ;  they  are  collected  in  great  quantities  and  constitute  an  important 
article  of  commerce  with  China. 
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Almost  all  our  knowledge  of  the  mode  in  which  the  harvest  of  nests  is  managed,  is 
derived  from  the  Island  of  Java,  which  produces  ahout  200  peculs,  or  266  cwts. 
annually.  The  nests  are  collected  in  Java  at  three  different  periods,  namely  in  March, 
October  and  December.  The  interval  of  six  months,  from  March  to  October,  gives  the 
birds  time  to  rear  two  broods,  and  the  quantity  of  nests  is  consequently  greater  than 
at  the  other  two  periods  of  collecting,  but  the  produce  is  generally  of  inferior  quality ; 
the  intervals  of  three  months,  between  the  collection  in  October  and  that  in  December, 
and  again  between  the  latter  and  that  in  March,  scarcely  allows  the  birds  to  get  their  pro- 
geny out  of  the  nests,  and  many  young  birds  are  accordingly  destroyed  at  these  periods, 
but  the  nests  are  of  superior  quality  and  very  white.  The  prices  paid  for  these  nests 
in  the  Canton  market  vary  greatly  according  to  the  quality ;  those  of  the  best  and 
purest  sort  fetch  the  enormous  price  of  3,500  Spanish  dollars  the  pecul,  or  about  £5 
10s.  per  pound ;  the  second  quality  produces  2,800  Spanish  dollars  per  pecul,  and  the 
third  not  more  than  1,600  dollars.  In  some  parts  of  China,  however,  as  much  as  S9 
has  been  paid  for  a  catty  of  bird's  nests,  or  rather  more  than  l:|lbs.  These  expensive 
articles  of  food  are  principally  employed  in  making  soup,  but  they  are  also  made  use  of 
in  various  ways,  and  are  regarded  as  a  great  delicacy  by  the  Chinese  epicures.  They 
are  also  highly  valued  from  a  belief  that  they  have  an  aphiodisiac  effect  upon  the 
consumer. 

The  last  family  of  the  Fissirostral  birds  is  that  of  the  CaprimulgidcB  or  Goatsuckers. 
These  birds  form  the  tribe  of  Fisairostres  noctuma  of  many  authors  and  may  readily  be 
distinguished  from  the  Swallows  and  Swifts,  with  which  they  are  nearly  allied,  by  the 
large  size  of  the  eyes  and  the  softness  of  their  plumage,  characters  which  they  possess 
in  common  with  the  generality  of  night-flying  birds.  The  bill  is  short,  depressed,  and 
very  broa^  with  an  enormously  wide  gape,  which  extends  completely  beneath  the  eyes 
and  is  bordered  by  long  stiff  bristles ;  the  tarsi  are  short  and  the  toes  rather  long  and 
strong ;  the  hind  toe  is  imited  at  the  base  to  the  inner  one.    The  wings  in  this  family 


Fig.  285.— Wing  of  the  Goatsucker.    {Caprimulgus  europteus), 
are  long  and  pointed  but  considerably  shorter  and  broader  than  in  either  of  the  preced- 
ing groups  (Fig.  285). 

In  the  typical  sub-family  of  the  Caprimulgina  or  True  Goatsuckers,  the  bill  is  very 
short  and  weak;  the  tarsi  are  short,  and  frequently  covered  with  plumes,  and  the 
lateral  toes  are  equal  in  length  and  shorter  than  the  middle  one,  which  is  furnished  with 
a  pectinated  claw  (Fig.  286).  These  birds  are  found  in  all  parts  of  the  world,  and  the 
luJ>it8  of  all  the  species  are  exceedingly  similar.  They  all  fly  about  in  the  dusk,  and 
sometimes  well  on  into  the  night,  seeking  the  insects,  principally  moths  and  beetles 
which  select  the  same  period  of  the  day  for  their  rambles,  and  in  pui-suit  of  these  their 
Volutions  are  as  active  and  elegant  as  those  of  the  Swallows.    Their  soft  plumage, 
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emhlet  thorn  fco  fly  ngiaelea^y  thiough.  tba  uf,  and  Uiair  laj;g3  ajr^a^  by  collecting  «  gf«at 

quautitj  of  li^t,  ooisi£Ih^ 
up«n  tham  the  pow«r  of 
petx^inng  ih«iriika«cipxeff 
vthan.  th«'s1iAdea  of  e^eraliig 
hoTO  ^dirirlj  concealed  it 
from  ardinary  viamd  organ*^ 
Fig.  28G.— Foot  of  tu  Goateutker.    { Cuprimulgm  etmpana).        The  enoi-moua  widtk  of  tlue 

gape,  (Fig.  287)^  enlargied  as  it  i«  b^  ibo  kmg  sti^  bristieff  'vrM^b  iprixig  &om  each  &Kk 

of  ths  upper  mandibb^  is  of  great  aexrtice  to  tham  in  cAptimng  tluur  pf  oy,  bat  tht 

BtaJemont   of  eome   autliom, 

tliftt  thfi  Gi^atsnckera  fly  witJi 

thair     moutliB    Tvida     opea 

ap^iema  to  bQ  entirely  dsatituto 

of  foundation.    Their  f^^i  are 

yery  diort  and  weaJtf  and  not 

^ttad    for    peroMng   in  tha 

ordin^iy  manner,  bo  fJiat  the 

birds  usually  rest   upon  the 

branehefl  of  trees  in  tlie  diree. 

tton  of  tbeir  length,  croathing 

down  irpon  them  aa  if  fearful 

of    Mling    oC     Th^    also 

fifH^nentlf    settlo     on     tho 

ground^  and  are  fond  of  ba^^ 

ing  in  tho  enn  in  this  pofiitiam ; 

when  ttui  engaged  they  are    ^S- ^S7,-BfiadofthfiGoabimttk«r,    {Oaprimulim  ^uropmni). 

attld  to  liB  jstj  close  that  they  may  almost  ba  trodden  under  foot  before  they  will  riie* 
Tho  weakncas  of  their  kgs  oko  reudera  them  almost  incapable  of  walking,  and  thar 
ntmoat  eflbrU  in  this  way  can  only  produce  a  aort  of  hobble.  The  Goatsnckeia 
nofltlo  on  tlie  ground,  usually  under  the  ah^elter  of  a  huah,  but  they  make  acarcely  aoy 
nest.    Their  eggs  are  ueudly  two  in  number. 

The  use  of  the  aingularly  pBctinatcd  daw  on  the  middle  toe  of  these  birds  haa  not 
yet  been  satisfaotorily  made  out^  although  seTeral  natnraliflta  hare  put  forward  difei^t 
tbioaries  upon  this  subject,  Tho  moat  commonly  received  opinion  is  that  the  bird  uiei 
the  toothed  claw  aa  a.  sort  of  comb  to  cleaj  away  the  &agmeuta  of  its  food  from  the 
brisdci  siUTOundiug  the  gape,  but  this,  as  sbciwn  by  Sir.  M'GOliTray^  is  hardly  a  satis- 
factory  explanation  of  the  facta ; — White  of  Sclborue  anpposcd  from  some  of  the  action 
of  a  Goatauelcer  obaerT^d  by  bim  whilst  engaged  in  hawking  about  after  insects,  thai  tiae 
bird  caught  it^  prey  with  its  foot  and  afEcrwarda  put  it  iato  the  mouth,  and  he  eon^ 
Bidered  that  the  serratim  of  the  olaw  would  enable  it  to  grasp  a  large  and  active  iaaect 
more  firmly.  This  view  has  not  been  confirmed,  and  Goatsuckers  in  captiYity  lore 
SBTcr  bc«n  seen  to  take  their  proy  with  tho  foot 

Only  a  einglo  species  of  this  group  is  found  in  Britain  j  it  if  the  common  Go*t- 
sucker  [Caprimtf^pta  europ^iSf  Fig.  UB7).  Like  its  allies  the  Swallows,  it  is  a  birf  <if 
passagie  in  Europe^  ariYiug  from  Africa  ^bout  the  month  of  May,  and  again  toldflg  it« 
departure  about  the  end  of  September.  It  is  found  in  aJl  parts  of  Europe  and  also  ex- 
tends over  the  whole  of  the  north  of  A^a*     In  this  country  it  is  found  prmsipally  ia 
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open  grouncU,  suohi  as  oommons  covered  with  furze  aiid  ferng,  generally  in  the  neigh- 
bourhood of  treea,  around  which  it  often  flies  in  the  evening  in  pursuit  of  insects.  Ita 
food  ooBsiflts  prinoipally  of  beetles  and  moths,  frequently  of  considerable  size, — ths 
remains  of  the  common  Dor-beetle  (Geotrupea  aterc&rariua)  and  of  the  Cockchafer 
{Mdoloniha  vulgaris)  being  often  found  in  the  stomach.  When  flying  it  occasionally 
emits  a  shrill  whistling  cry,  but  its  more  common  note  is  a  peculiar  whirring  sound 
which  has  been  compared  to  the  noise  produced  by  a  spinning-whocl.  It  is  to  this 
note  that  tho  bird  is  indebted  for  its  name  of  Nightjar  or  Nightchurr.  The  eggs  are 
laid  on  the  bare  ground,  usually  under  the  shelter  of  a  bush,  or  amongst  heath  or  ferns ; 
the  eggs  are  two  in  number,  of  a  white  colour,  clouded  and  vcinod  with  gray. 

The  name  of  Goatsucker  given  to  this  bird  is  of  very  ancient  origin,  being  identical 
in  meaning  with  the  Caprimulgm  of  the  Romans  and  tho  JEgotheha  of  the  Greeks. 
It  alludes  to  a  general  belief  which  prevailed  amongst  tho  ancients,  and  has  probably 
come  down  to  our  own  times,  that  this  bird  sucked  the  teats  of  goats,  and  on  this  ac- 
count it  appears  to  have  borne  by  no  means  a  good  character  in  former  days. 

The  exotic  species  of  this  group  agree  in  almost  evory  particular  of  their  habits 
with  our  native  species.  In  North  America  several  species  are  found.  Like  the 
European  Goatsucker  they  are'migratory  birds,  arriving  in  the  United  States  in  May 
and  quitting  them  in  September.  Two  of  them  are  well  known  birds  by  name  even 
in  this  country,  namely  the  Whip-poor- Will  {Caprimulffus  vocifertta)  and  the  Chuck- 
Will's- Widow  {0.  carolineaia)  so  called  from  their  peculiar  notes,  which  are  said  to 
resemble  these  words  very  closely. 

A  second  subfamily  is  that  of  tho  Podttgerinoi,  a  group  of  birds  very  nearly  allied  to 
the  true  Goatsuckers,  but  differing  from  them  in  the  structure  of  their  feet,  the  tarsi 
being  usually  rather  long  and  tho  inner  too  longer  than  the  outer  one.  The 
middle  toe,  as  in  the  Caprimulginae,  has  a  serrated  claw,  and  the  bill  is  much  depressed 
and  weak.  These  birds  are  found  in  South  America  and  Africa,  but  scarcely  anything 
is  known  of  their  habits.  The  species  of  the  genus  Podager.,  the  South  American  forms 
of  the  group,  are  said  to  fly  in  large  flocks  in  the  day  time  and  to  nestle  like  the  Goat- 
suckers on  the  ground. 

The  last  subfamily  is  that  of  tho  Steatorniim  or  Oil  birds,  in  which  the  bill  is  strong, 
carved  and  hooked,  with  the  gapo  very  wide  and  the  base  covered  with  feathers  and 
bipectinated  bristles.  This  group  includes  some  of  tho  most  remarkable  birds  in  the 
family,  and  amongst  these  the  Steafornis  cavipensis— tho  Guacharo  bird  or  Oil  bird  of 
South  America — must  take  the  first  place.  It  is  a  large  bird,  about  tho  size  of  a  fowl,  and 
like  the  rest  of  the  Caprimulgidse  is  strictly  nocturnal  in  its  habits,  passing  the  day,  and 
breeding  in  dark  caverns  from  which  it  only  issues  in  search  of  food  in  the  twilight. 
Its  food  however  is  very  different  from  that  of  its  allies  ;  it  consists  of  fruits  and  seeds; 
and  the  Indians  assured  Humboldt  that  the  bird  never  pursues  insects.  The  young  bo- 
come  exceedingly  fat ;  and  at  a  certain  seasoc  they  are  collected  by  the  natives  and 
boiled  down  for  the  sake  of  their  oil,  which  is  said  to  resemble  olive  oil  and  to  bo  of 
such  an  excellent  quality  that  it  will  keep  for  more  than  a  year  without  becoming  rancid. 
The  birds  make  a  horrible  noise  when  their  caverns  are  invaded,  and  their  abodes  are 
generally  regarded  with  a  superstitious  dread  by  tho  Indians,  who  belive  that  the  spirits 
of  their  ancestors  dwell  in  the  reccsaes  of  the  caverns  inhabited  by  those  birds ;  and  in 
their  pursuit  of  tho  young  birds  for  their  "  oil  harvest,"  as  they  call  it,  they  seldom 
venture  far  from  the  entrance.  The  Guacharo  bird  is  found  not  only  on  the  continent 
of  South  America  but  also  in  the  Islands  of  Guadaloupe  and  Trinidad. 
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The  species  of  the  genus  NyetUnut^  which  appear  to  resemhle  the  common  Groat- 
suckers  in  their  general  hahits,  are  found  hoth  in  America  and  Africa.  One  speoiei 
the  Nyetibiut  Jamaicensia  or  Potoo,  is  said  by  Mr.  Gosse  to  be  rather  sedentary  in  its 
disposition,  perching  on  a  post  or  dead  tree  to  look  out  for  passing  insects,  which  it 
captures  by  a  short  flight  and  then  returns  to  its  post  of  observation. 

The  remainder  of  the  group  consists  of  species  inhabiting  Australia  and  the  Islands  of 
the  Indian  Archipelago,  which  differ  in  some  respects  from  the  true  Goatsuckers,  especially 
in  their  mode  of  nidification ;  their  eggs  arc  laid  either  in  the  holes  of  trees  or  on  the 
branches ;  in  the  former  case  they  make  scarcely  any  nest  One  species,  the  Podaryus 
humeralisy  a  native  of  Australia,  has  the  -power  of  shifting  the  outer  toe  bcu^wards,  snd 
is  said  to  capture  its  insect  prey  by  creeping  about  the  trees ;  another,  the  Podatfut 
Cuvieri,  is  more  active,  and  takes  its  food  on  the  wing  like  the  other  Groatsuckers.  It  is 
the  More  Fork  Bird  of  the  Australian  colonists,  so  called  from  a  resemblance  in  its  note 
to  the  words  more-pork,  and,  according  to  Mr.  Gould,  it  is  regarded  like  the  owl,  as  a 
bird  of  ill  omen.  With  these  nocturnal  Fissirostral  birds  the  great  order  of  Passerine 
birds  concludes,  and  we  pass  fit)m  them  by  an  easy  transition  to  the  Owls  or  nocturnal 
birds  of  prey  with  which  we  commence  the  next  order. 

Order  VIII. — Raptorsb. 
Geneial  Chaxacten. — Amongst  the  Passerine  birds  we  have  met  with  not  a  few 
instances  of  species  which  are  exceedingly  predaceous  in  their  disposition,  destroying 
not  only  insects  and  worms,  which  in  fact  constitute  a  considerable  portion  of  the  food 
of  most  of  the  species,  but  also  tyrannizing  oyer  the  smaller  birds  and  other  vertebrated 
animals  in  a  style  which  would  justify  us  in  applying  to  them  the  denomination  of  birds 
of  prey.  It  is  however  in  the  present  order  that  we  find  the  lowers  of  destruction 
developed  to  the  fullest  extent,  and  the  whole  structure  of  the  Raptorial  birds  is  evidently 
adapted  to  the  incessant  warfare  which  they  wage  with  their  neighbours.  Neyertheless 
some  of  these  birds  are  of  a  peaceful  nature,  and  feed  exclusively  upon  the  bodies  of 
animals  which  they  find  already  dead,  although  in  all  their  characters  they  are  unmii- 
takeable  members  of  this  order. 

Amongst  these  distinctive  characters  the  most  important  are  those  furnished  by  the 
bill  and  feet  The  former  of  these  organs,  is  always  rather  short  and  strong,  with  the 
upper  mandible  longer  than  the  lower  one,  strongly  hooked  at  the  tip,  or  curved 
throughout  its  whole  length,  very  sharp  at  the  point  and  frequently  armed  with  teeth 
on  the  margins.  The  base  of  the  bill  is  covered  by  a  cere  in  which  the  nostrils  are 
pierced.  The  feet  are  usually  short  and  powerful,  composed  of  four  toes,  armed  with 
long,  curved  and  acute  claws.  TVith  these  the  predaceous  birds  seize  their  piey  in  a 
deadly  grasp,  and  with  these  they  hold  the  victim  whilst  the  powerful  bill  is  enga^ 
in  tearing  off  portions  of  its  flesh. 

The  other  parts  of  their  organization  exhibit  the  same  adaptation  to  a  piratieal 
mode  of  existence.  The  wings  are  always  of  large  size,  and  often  of  extnuxrdinafy 
length,  giving  the  birds  an  astonishing  rapidity  of  flight ;  it  has  been  calculated  that 
some  of  the  Falcons  progress  through  the  air  at  the  rate  of  at  least  sixty  miles  an  hoar, 
under  ordinary  circumstances,  but,  when  in  immediate  pursuit  of  their  prey,  they  are 
supposed  sometimes  to  attain  at  least  twice  this  speed.  The  tail  is  long  and  broad,  usually 
composed  of  twelve  feathers ;  it  is  sometimes  rounded  and  sometimes  forked  at  the  end. 

The  tarsi  are  rarely  furnished  with  scutella  as  in  the  Passerine  birds,  but  these  and 
the  toos  are  gonerally  covered  with  a  rcticidated  skin,  although  in  some  cases  a  few 
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Bcntella  are  found  upon  the  front  of  the  tarsi  and  the  upper  part  of  the  toes.  The 
latter  are  arranged  three  in  front  and  one  behind,  and  the  anterior  toes  are  usually 
tmited  at  the  base  by  a  short  membrane,  except  in  the  Owls,  in  which  the  outer  toe  is 
capable  of  being  turned  backwards  and  the  inner  one  alone  is  united  to  the  middle  toe 
by  a  membrane.    In  some  instances  the  feet  are  feathered  down  to  the  toes. 

The  Raptorial  bii-ds  are  very  generally  distributed  over  the  globe.  They  vary 
greatly  in  size,  but  the  majority  feed  upon  the  flesh  of  animals  which  they  capture  for 
themselves ;  some  of  the  smaller  species  however  condescend  to  prey  upon  insects. 

DiTisions. — These  birds  form  three  families,  which  may  be  arranged  in  two 
sections  or  tribes,  the  Nocturnal  and  Diurnal  rapacious  birds.  The  former  of  these 
sections  only  includes  a  single  family,  that  of  the  Owls;  the  second  includes  the  Vul- 
tures and  Falcons. 

The  flEanily  of  the  Strigida  or  Owls,  is  distinguished  from  the  other  rapacious  birds 
by  many  characters  both  external  and  anatomical,  in  fact  the  peculiarities  of  their 
external  appearance  are  so  striking  that 
scarcely  any  one  could  fail  of  recognizing 
an  Owl  at  the  first  glance.  Amongst 
these  superficial  characters,  those  which 
have  reference  to  the  nocturnal  habits  of 
the  birds  catch  the  eye  at  once.  Those 
consist  in  the  peculiar  texture  of  the  plu- 
mage, which  is  exceedingly  soft  and  downy, 
rendering  the  flight  of  the  Owls,  when  en- 
gaged in  their  nocturnal  rambles,  perfectly 
inaudible,  and  in  the  extraordinary  size  of 
the  eyes,  which  are  fixed  in  the  orbits  in 
such  a  manner  as  to  look  almost  directly 
forward,  and  the  peculiar  vacant  stare  of 
which,  when  the  birds  are  exposed  to  the 
light  of  day,  usually  give  them  a  most  ludicrous  appearance.    The  ears  also  are  of  large 

size  (Fig.  289)  frequently  very 

large,  and  often  furnished  with 
a  sort  of  operculum  or  lid.  All 
these  characters  we  have  already 
seen  to  belong  also  to  a  greater 
or  less  extent  to  the  Nocturnal 
Fissirostral  birds,  forming  the 
family  of  the  Goatsuckers  {Cap- 
rimulffidcs). 

The  head  is  always  of  large 
size  and  covered  with  featherS) 
which  on  the  face  are  of  a  peculiar 
hairy  texture  and  arranged  in  a 
radiating  manner  round  each  eye, 
po  as  to  form  a  sort  of  disc  on  each 
side  of  the  face.  In  some  cases 
Jig.  289.— Head  and  ear  of  the  Barn  Owl.  (Sfrixflammea).  ti^jg  radiating  arrangement  of  the 
feathers  extends  entirely  round  the  eyes,  and  the  disc  is  then  said  to  be  complete ; 


Fig.  288.— Head  of  thfl  Little  Horned  Owl. 
{Scops  Aldrovandi). 
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but  in  others  the  upper  part  of  the  dUc  is  wanting  luid  it  h  then  caUed  mcompbte- 
The  flup«feiUaiy  ridgp  which  forma  the  prqjiscting  cy^braw  in  th«  Faietmidt»,  i&  wnn*- 
iD|^  in  Undae  hirds»  The  bUl  Ia  short,  comptefiaad^  curred  ind  hx>olc^  at  t^  tip ;  ill 
baaij  iflconocalod  bj  pfOJectiDg  brutlea  and  hj  the  facial  feKthern,  and  ooT^red  hy  a 
ceTe,  near  the  antenor  nmrgm  of  whieb  Ihe  krge  noatriU  ai^a  sUuated- 

The  wings  are  of  moderate  Icng^  hroad  and  rounded,  and  the  biida  da  not  poisesB 
the  power  of  flight  in  nearly  the  eame  degree  of  porfectitHi  ae  their  near  aUiei  fh6 
Hawki  and  Vultoros,- — and  in  acoordonoo  with  thii  diminntLon  of  power  in  the  anterier 
xzu^toheFS^  the  sternal  apparatus  h  fuund  to  he  Bmollor  and  alighter  in  its  ootoaiructian 
than  in  the  o&ist  Baptarial  birds .   Th<*  legs  haweTer  are  abirt,  stout  and  powerftdj  tad 
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the  toej  aze  aimed  with  atrong  acute  dawa  (Fig,  290).  The  titmi  are  almost  always 
clotliDd  with  featherSf  which  ai40  extead  nearly  to  the  eitremitiea  of  tJio  toes^  whic^ 
arc  here  famished  an  the  upper  stirfaee  with  a  few  scales  j  the  fathers  of  these  partJ 
are  frequently  destitute  of  barbs,  so  that  the  fcot  appear  to  be  covered  with  hair*  Tte 
outpr  tiJO,  as  has  already  been  stated,  is  capable  uf  being  ttitned  boiik wards,  &o  ai  to 
gire  the  foot  a  resemblanee  to  that  of  a  Scao^iorial  bird. 

The  Owls  also  difft^r  rt^markably  in  the  structure  of  the  intestinal  Q«n^  finom  the 
other  members  of  this  order.  The  mouth  is  wide  and  leads  into  on  cBSophsgu.^  whiati 
is  al^o  of  considerable  dimensions^  but  whit-k  leads  dirsjtly  to  the  stomaich,  without 
being  dilated  into  a  erop.  The  intestine  is  short  and  fuEoiabed  with  tiro  craeaolooii- 
eiderable  ske. 

With  but  few  exceptions  the  Qwh  arc  strictly  noctiniul  in  their  habits,  aikd  the 
more  typical  species  arc  confu§e<J  and  hi?lpTess  when  exposed  by  accident  to  the  glart  oC 
day.  They  prey  gen»?tfllly  upon  small  VortebTsfce  ritiimala^  principally  hirda  and  qutdm* 
pedsj  and  some  ore  al^  expert  fishers.  They  also  share  with  th«  Ooats^ckens  in  tbi 
destruction  of  the  larger  species  of  night-flying  inaecta,  sneh  as  motfas  and  lar^  beeliK, 
Their  treatment  of  their  prey  depeuda  ^eatly  upon  its  msjc  ;  if  it  be  small  they  trsm- 
fi»r  it  id  once  from  their  claws  to  tbt>ir  bill  and  swallow  it  whole,  but  if  they  sieaeupoa 
ft  booty  whieh  is  too  large  to  be  dUw^ed  of  in  this  manner,  they  carry  it  off  to  eemfl 
restmg-placej  when*  they  tt^ar  it  to  pieces  and  thus  deToor  it.  The  indigestible  portf^m* 
of  the  prey,  such  as  feathei^i  bone^^  &e.,  are  collected  into  onaU  pellets  in  the  stoms^h 
and  diagotged. 
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They  are  solitaiy  birds,  whick  retire  dxiring  the  day  to  holes  in  trees,  rocks  or  old 
buildings,  where  they  roost  and  breed.  "With  the  twilight  their  activity  commenoea 
and-thfly.  ttiflOEi  take  their  noiseless  flight  in  search  of  food,  and  as  this  consists  to  a  yery 
conBidenUeteactent-  of  the  small  animalfl  which,  under  the  denomination  of  vermin^  are 
gensBoUy  regarded  as  enemies  to  the  human  race,  the  Owls  should  be  placed  amongst 
the  xMunbcr  of  our  friends,  instead  of  being  looked  upon,  as  they  are  by  many  with 
a  superstitious  eye,  as  ominous  of  some  dire  calamity.  It  must  be  confessed  indeed 
that  liieir  Toiees  are  none  of  the  sweetest,  and  the  superstitious  peasant  who  hears  the 
Owl  shrieking  about  the  yiUage  churchyard  or, in  some  aoliiary  place,  when  every 
other  sound  is  hushed,  may  perhaps  be  excused  for  £9elisi§^  some  little  awe  on  the 
occasion. 

Althou^  those  birds  are  exceedingly^similar  in  their  haHts,  they  have  been  divided 
into  four  subfamilies,  of  all  which  we  hayo  British  representatives.  The  first  is  that 
of  the  Striffinm  or  True  Owls,  in  which  the  head  is  smooth,  destitute  of  horn-like  tufts 
of  feathers,  and  the  facial  discs  are  complete.  To  this  group  belongs  the  commonest  of 
our  native  species,  the  Screech  or  Barn  Owl  {Strix  flammea)  a  permanent  resident  in 
these  Islands,  which  is  found  abundantly  in  most  of  the  cultivated  parts  of  the  country, 
where  the  corn-fields  and  staek^yards  furnish  it  with  a  plentiful  supply  of  the  mice  on 
which  it  preys.  Some  idea  of  the  number  of  these  creatures  which  this  Owl  destroys, 
may  be  formed  from  the  fact  that  the  indigeitUile  remains  of  eight  or  ten  of  them  may 
be  found  in  the  stomach  at  once,  and  when  they  have  young  they  are  said  by  Mr. 
Waterton,  to  bring  in  a  mouse  every  twdve  or  fifteen  minutes.  According  to  the 
observations  of  the  same  naturalist,  a  pair  of  these  birds  which  he  placed  in  a  hole  of 
an  old. gate-way,  had  accumulated  in  sixteen  months  more  than  a  bushel  of  pellets  con- 
taining! the  skeletons  of  the  mice  which  they  had  consumed.  Nevertheless  as  the  Bam 
Owl  isr  supposed  to  do  some  little  injury  to  the  game,  it  is  exposed  to  constant  persecu- 
tion at.  the  hands  of  sportsmen  and  game-keepers,  and  its  remains  may  often  be  seen 
nailed  to  the  wall  amongst  the  other  trophies  of  the  skill  and  activity  of  the  latter. 
This  bird  has  also  been  seen  to  capture  fish  by  dropping  suddenly  upon  them  in  the 
water.  The  general  note  of  the  Bam  Owl  is  a  screech,  and  although  some  observers 
have  stated  that  they  have  heard  it  hoot  in  the  same  manner  as  some  of  the  other  Owls, 
there  appears  still  to  be  some  doubt  upon  this  subject. 

Its  nest  is  made  in  the  hole  to  which  tho  bird  usually  retreats  to  roost;  It  is  of  a 
very^  slight  construction,  sometimes  scarcely  deserving  tho  name  of  a  nest,  and  in  it  the 
bird  lays  from  three  to  five  eggs  of  a  white  colour.  The  breeding  season  extends  over 
a  considerable  period,  as  young  birds  have  been  found  in  the  nest  as  early  as  July  and 
as  late  as  December.  It  appears  that  the  eggs  of  the  second  and  third  broods  arc  laid 
before  the  young  birds  of  the  former  broods  have  left  the  nest,  and  it  is  probable  that 
the  warmth  of  the  latter  serves  materially  to  assist  in  the  hatching  of  their  younger 
brethren.  In  a  case  of  this  kind  recorded  by  Mr.  Blyth,  three  broods  were  observed  to 
be  reared  in  tho  same  nest,  which  at  last  contained  six  young  birds  of  three  different 
agee.  The  Bam  Owl  is  found  in  all  the  temperate  parts  of  Europe,  in  the  southern  parts 
of  Asia,  and  in  Africa  as  far  south  as  the  Cape  of  Good  Hope.  It  is  also  said  to  occur 
in  the  United  States  of  America, 

The  species  of  this  sub-family,  although  not  very  numerous,  are  generally  distributed 
in  all  parts  of  the  globe,  but  their  habits  are  everywhere  nearly  the  same.  A  Javanese 
species,  the  PhaUdm  badius  or  Wowo-Wiwi,  which  resides  in  the  thickest  forests  of  that 
Island,  the  haunts  of  the  Tiger,  is  said  by  the  natives  to  show  the  greatest  familiarity 


348 


THE  OWLETS. 


towards  that  formidable  quadruped,  eyen  alighting  on  his  back ;  for  whatpoipoee  is  not 
stated. 

The  second  sub-family  is  that  of  the  Otinm  or  Owlets,  in  which  the  facial  discs  are 
complete  or  nearly  so  (Fig.  291),  and  the  head  is  usually  furnished  with  two  small  tufe. 

These  small  OwU,  like  the  Strigins, 
are  found  in  all  parts  of  the  wodd, 
and  the  species  enjoy  a  very  wide 
geographical  range.  Thus  the  com- 
mon  British  species  are  not  only 
found  in  all  parts  of  Europe,  but  slso 
in  Asia,  Africa  and  the  United  States 
of  America,  and  some  of  those  which 
occur  rarely  in  Europe,  are  met  with 
abundantly  in  the  last  mentioned 
locality. 

Most  of  them  are  strictly  noc- 
turnal in  their  habits,  retiring  during 
the  day  to  the  shelter  of  thick  woods, 
and  they  are  said  to  breed  generally 
in  the  deserted  nests  of  other  birds. 
One  of  the  British  spedes  howeyer, 
Rg.291.— HcadoftheLong-eMedOwl  {OimrtUgaris)^  the  Short-eared  Owl  (0«M»6r«!%o<i«), 
which  is  not  uncommon  in  many  places,  especially  in  winter,  is  found  resting  during 
the  day  amongst  high  grass  and  herbage  or  in  the  stubble  fields,  and  its  nest,  formed  of 
a  little  dry  grass  and  moss,  is  placed  on  the  ground  in  similar  situations.  This  bird  ifl 
also  remarkable  in  its  sub-family  from  its  habit  of  seeking  food  by  day,  and  it  does 
not  ^>pear  to  be  at  all  incommoded  eyen  by  the  light  of  the  sun.  In  tiie  Orkneys, 
where,  according  to  Mr.  Low,  it  is  yery  abundant,  it  is  exceedingly  bold  and  impudent 
during  the  breeding  season,  stealing  chickens  from  before  the  doors,  pursuing  pigeons 
in  the  open  day,  and  performing  yarious  feats  of  the  same  nature  whidi  are  yery  un- 
usual with  the  Owls.  The  same  naturalist  states  that  he  found  the  remains  of  a  groiue 
in  the  nest  of  a  bird  of  this  species,  although  it  would  seem  almost  impossible  for  the 
little  Owl  to  kill  and  carry  of  a  bird  so  much  larger  and  heayier  than'  itself  Its 
<»dinary  food  howeyer  appears  to  consist,  like  that  of  the  maj<Hity  of  oar  Owls,  of  mice ; 
and  when  these  are  abundant  the  birds  haye  been  seen  to  collect  in  particular  fields  in 
considerable  numbers. 

It  is  found  in  both  hemispheres  and  is  recorded  to  occur  in  India.  In  the  most 
northern  parts  both  of  the  eastern  and  western  c<mtinaits  it  is  only  a  summer  yisitor, 
and  a  great  number  of  indiyiduals  migrate  in  the  summer  from  this  country  to  the  noitii 
of  Europe,  returning  again  in  the  autumn. 

The  Long-eared  Owl  {Otm  nU^mris  Fig.  291),  is,  next  to  the  Bam  Owl,  the  most 
abundant  of  the  British  Owls.  It  is  a  permanent  resident  in  this  country  and  does  not 
ai^ear  to  perform  eyen  the  partial  migration  executed  by  the  Short-eared  Owl. 

To  this  sub-frunihr  also  belong  the  Hooting  Owls  (%niuaN),  distinguished  from  the 
preceding  species  by  the  absence  of  the  ear  tufts,  of  which  two  species  occur  in  Britain. 
The  commonest  of  these  is  the  Tawny  Owl  (^^.  cfrtfiiit),  which  inhabits  the  wooded 
parts  of  the  country,  and  always  remains,  concealed  during  the  day,  coming  forth  at 
night  in  pursuit  of  the  small  animals  which  constitute  its  food,  and  giying  utterance  to 
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a  most  dolorous  cry,  resembling  the  syllables  hoo-koo-hoo.  It  feeds  on  leverets,  young 
rabbits  and  all  the  smaller  animals,  including  £rogs,'insects,  and  earth-worms,  and  from 
the  testimony  of  several  observers,  it  not  unfrequently  captures  fishes  in  the  water.  It 
breeds,  according  to  some  naturalists,  in  the  deserted  nesta  of  other  birds,  but  also, 
according  to  others,  in  the  holes  of  trees,  where  it  makes  little  or  no  nest,  and  often  lays 
its  eggs  upon  the  rotten  wood  at  the  bottom  of  the  hole.  The  Tawny  Owl  does  not 
appear  to  occur  in  America,  but  in  the  northern  parts  of  that  continent  it  is  replaced 
by  an  allied  species,  the  Symium  {Nyetala)  Tengfnalmiy  of  which  specimens  are 
occasionally  found  in  Britain  and  on  the  continent  of  Europe,  especially  in  the  north. 
The  habits  of  this  species  appear  to  be  very  similar  to  those  of  the  Tawny  Owl. 

In  the  third  sub-family,  that  of  the  Bubonina  or  Homed  Owls,  the  facial  discs  are 
imperfect,  and  the  head  is  large  and  broad,  and  furnished  with  a  pair  of  long  horn-like 


Fig.  292.— Head  of  the  Great  Eagle  Owl.    {Btibo  tnaxtmus), 

tofts  (Fig.  292).  These  birds  are  distributed  in  all  parts  of  the  world.  They  vary 
greatly  in  size,  some  of  them  being  the  largest  and  others  amongst  the  smallest  members 
of  the  family  of  the  Owls.  They  are  most  abundant  in  the  warmer  parts  of  the  world, 
and  of  the  two  well  known  European  species  only  one  extends  its  range  far  to  the 
north.  This  is  the  great  Eagle  Owl  (Bubo  maximus  Fig.  292),  one  of  the  largest  species 
of  the  group ;  which  measures  upwards  of  two  feet  in  length,  and  is  rendered  very 
remarkable  in  its  appearance  by  the  long  kom-likQ  tufts  of  feathers  with  which  its  head 
is  adorned.  It  is  common  in  the  great  forests  of  the  continent  of  Europe,  from 
Sweden,  Norway,  and  Lapland  to  the  shores  of  the  Mediterranean,  but  is  a  rare  bird 
in  Britain.    It  occurs  also  on  the  continent  of  Asia,  and  Mr.  Gould,  as  quoted  by  Mr. 
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Yarrcll,  etatce  that  he  has  seen  speoimexw  of  tibis  bird  in  oolleotJona  from  ChiiuL  This 
Owl  is  said  not  to  be  strictly  nocturnal  in  its  habits,  although  the  night  is  its  .period  of 
greatest  activity ;  it  feeds  npon  qoadrapeds  and  birds,  especiaUy  hans,  ^pronae,  sad 
partridges,  which  its  great  sixe  enables  it  to  ovvroome  with  ease.  It  bniklfl  abolky 
nest,  nsusQly  on  a  rook  or  on  the  ground,  and  lays  two  or  three  while  eggs. 

An  interesting  instance  of  the  attachment  of  these  birds  to  their  young,  is  related 
by  the  Bishop  of  Norwich  in  his  work  on  birds.  A  young  bird  nearly  fledged  was 
caught  in  the  month  of  July  and  placed  in  a  large  hen-coop.  On  the  iolle^wing  morning 
to  the  surprise  of  tiie  captors  a  fine  young  Partridge  was  found  lying  dead  in  itGDi  of 
the  door  of  the  coop,  evidently  brought  there  by  the  old  birds,  who  had  no  4oubt  been 
engaged  during  the  night  in  an  anxious  search  for  their  missiBg  young  one.  The  same 
mark  of  attention  was  repeated  every  night  for  a  fortnight,  but  although  a  watch  was 
kept  for  several  nights  it  was  found  impossible  to  detect  the  old  birds  in  the  act  of 
bringing  this  SHpply. 

In  captivity, -the JBagle  Owl,  like  most  of  the  other  members  of  theJiad^  hisses  and 
snaps  its  bill  whan  imtated  and  alarmed,  but  rarely  makes  aq^  -hUkk  'noise ;  Sir 
William  Jardine  ho'vrBefer'states  that  a  specimen  kept  by  hiB^w»«ttHaiely  active  at 
night,  sometimes  keeping  «p  ''--an  matmuA^mA^mi.utnhmitoiSbttttMm  cur  or  terrier, 
as  to  annoy  a  large  lAhndorAwBie^flagy'^iiiiionvigr^  WUpf  «|4Hb  unwarrantable 
disturbance  appears  to  Jutye  hma  tyyuDvans  agwedMe^ttii liplbours. 

A  nearly  allied  «peaiM,  Ate  Gfamtt  Jlneraem  Soawfl  -Bml  ykH»  Virffinianus),  an  in- 
habitant of  the  '•oothom  -BtilsB  of  the  '^immmnlkam,  InkHdMt^  Wilson  as  giving 

utterance  to  u'lond  0!ry  of  Wmffh  0!   WSmtfh  i>J  ^^maOUmti  ^VmmfA ed  a  whole  J 

garrison.''    The  wne  .auflior  aflds  <<&  laBOflier  mwStaBHfl  lawWii  melodious, 

suffocating  or  throttled,  «bA  omtuA  iail  of  Iwing  iiiiwiiliB|1j  eattUiiBiin  to  a  lonely 
benighted  tnpraller,  m  4ke  rmbA  tif  «n  Indian  •wildi.wf  7*  'Ibis  \mA  m  oMOier  smaller 
than  the  European  «peaiea,  witii  wladi  it  was  formerly  -Begndad  m  lAnfteal.  In  its 
habits  it  appears  to  be  iviy  aimikor.  The  ot^er  European  iqieciasyibe  ISttle  Homed 
Owl  {Seitps  JMrwmnii  Fig.  388),  .appears  to  be  iikBoat  eonflned  to  file  flBofcem  parts  of 
the  continent,  and  it  is  «aid  to  be  most  jdiuaAant  in  the  wmitsai  'hndering  the 
Mediterranean.  Bren  in  these  countries,  howwec,  it  is  a  bird  of  pmh^ji^mbA  crosses  to 
the  Af  rioan  txmtinent  at  the  approaoh  of  winter.  It  is  found  also  in  4e  varfbem  parts 
of  Asia,  at  Jnast  as  ficrte  the  eastward  as  India.  Specimens  liaTe  oomaed,  but  very 
rarely  in  this  country.  This  bird  measures  only  seven  or  eight  inches  in  length; 
its  food  consists  principally  of  mice  and  insects ;  it  nestles  in  the  cavities  of  rocks  or 
in  the  holes  of  trees,  and  lays  from  two  to  four  eggs. 

Amongst  the  Indian  species,  which  are  tolerably  numerous,  wo  may  notice  the 
Ketupa  Jtaripes,  which  is  somewhat  dromal  in  its  babits,  and  is  -said  io  frequent 
especially  the  borders  of  streams,  into  which  it  plunges  sometimes  to*  eonsidefaUe 
depth  in  pursuit  of  fish.  The  note  of  an  allied  species,  the  SiOmpa  re^mmuit  is  a 
hoarse  hollow  laugh,  resembling  the  syllables  JTinr,  ITatr,  Hattj  Sa  t  whieh  iB  <toeifted 
as  most  disagreeable  and  repulsive.  The  Bubo  BengaUimt  feeds  frinoipally  up<m  nte ; 
and  Colonel  Sykes  has  described  an  instance  in  which  one  of  these  birdairufoaid  to 
have  swallowed  a  rat  wliole,  the  head  and  part  of  the  body  being  in  the  stomaehaid 
partially  decomx>osed,  whilstlbe  tail  was  still  hanging  out  of  llie  mouth.  Hub  qpeeies 
is  said  to  build  in  trees,  fanning  a  nest  of  sticks. 

In  the  sub-fanuly  of  liie  Sttmime  or  Hawk  Owls,  withwhioli'tiie  frumly  «f  ^ 


THE  B^WK  OWLS. 


851 


-6trigid»  concludes,  ire  find  an  approach  to  the  structure  of  the  Diurnal  Baptores. 
Tbey  -agree  'wii^  the  Buboninn  in  haying  the  facial  dises  imperfect,  but  are  dis- 


Pig.  393.— Head  of  the  Snowy  Owl.    {JSwnia  nydw). 

tinguiflhed  torn  those  birds  by  the  comparatively  small  size  of  the  head  and  the  absence 
of  the  hom-like  tufts.  The  eyes  are  also  smaller  in  proportion  than  in  the  more  typical 
Owls,  and  the  external  ear  is  smaller  and  lets  ooniplieaited  (Fig.  294).    These  differences 

in  tftamotvie  itm  •eyidently  connected  with 
the  diuExukl  faMltiif  ^e  birds  composing 
tius  group,  ^fSacb  wtt  fixa  the  most  part 
.eonfined  1x>  I3ie  iodfte  ^gions  of  both 
^iwiJ^fccTja,  at  knt  -ivi^g  the  summer, 
mA  48  «t  that  ■ewwnibttre  is  no  night  in 
those  regions,  a^toiefiy  awit—iwl  bird  would 
find  himself  Tcsy  iuoonmAmAj  situated. 
At  the  apfiroaeii  dfwintw  Jhwri  hirds  move 
«1it(9le  flouftiwatik,  niiifl  — wi  nH  \fhe  species 
we  Aea  fiEnnd  in  BiiliiR«ril4e  more  tem- 


Fig.  294.— Ear  of  the  Snowy  Owl. 


The  bert  kiwim  MftAm  ii  ifiie  Snowy 
Owl  {Sumia  nycUOy  Fig.  "SM),  wliich  is  said 
to  be  a  permanent  resident  and  even  to 
breed  in  the  Shetland  Isles.  Next  to  the 
Eagle  Owl  it  is  the  largest  British  species 
«fHif  family ;  it  preys  upon  bii^ds  and  small  quadrupeds,  irhich  it  appears  to  swallow 
whole.    It  flies  with  great  rapidity  and  generally  frequents  open  ground,  reposing  and 
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breeding  amongst  rocks,  which  harmonize  so  well  with  its  colour  that  it  cannot  be 
easily  detected.    The  habits  of  the  other  northern  species  appear  to  he  very  similar. 

The  genus  Athene^  belonging  to  this  subfamily,  is  for  the  most  part  confined  to  the 
warm  regions  of  the  earth.  Several  species  are  found  in  different  parts  of  India,  where 
some  of  them  are  very  troublesome  from  the  continual  noise  they  make.  The  cries  of 
one  species,  the  Athene  scutulata^  are  said  to  resemble  those  made  by  a  cat  when  under- 
going the  process  of  strangulation.  They  are  rather  small  birds  and  their  food  consists 
principally  of  mice  and  beetles. 

The  most  singular  species  of  this  genus  however  is  one  which  enjoys  a  very  extensive 
range  over  the  continent  of  America  and  occurs  also  in  the  West  Indian  Islands.  It  is  tHe 
Burrowing  Owl  {Athene  cimkuUiria),  In  Saint  Domingo,  where  these  birds  were  observed 
by  Vieillot,  they  dig  a  burrow  of  about  two  feet  in  depth,  at  the  bottom  of  which  they  lay 
a  bed  of  moss  for  the  reception  of  their  eggs.  In  the  United  States  however  they  save 
themselves  this  trouble  by  taking  possession  of  the  burrows  of  the  singular  Praiiie  dogs 
or  Marmots,  which  form  their  curious  villages  in  many  of  the  western  states.  In  these 
villages  of  Marmots  the  Owls  may  constantly  be  seen  moving  briskly  about,  but  they 
do  not  appear  to  be  regarded  with  very  friendly  feelings  by  the  rightful  inhabitants,  of 
whose  dwellings  they  probably  possess  themselves  by  force.  They  are  diurnal  in  their 
habits  and  those  which  inhabit  the  United  States  are  said  to  feed  entirely  upon  insects  j 
but  in  Saint  Domingo  and  Chili  the  BuiTowing  Owls  are  said  to  devour  rats,  mice, 
and  reptiles,  which  renders  it  probable  that  there  may  be  more  than  one  species.  The 
North  American  bird  is  about  ten  inches  in  length. 

The  Diurnal  Raptores  arc  readily  distinguished  from  the  Owls  by  the  smaller  com- 
parative size  of  the  head  and  eyes ;  by  the  lateral  position  of  the  latter  organs  and  by 
the  nature  of  the  plumage,  which  is  firm  and  wants  that  peculiar  softness  which  enables 
the  nocturnal  species  to  fly  so  noiselessly  through  the  air.  Their  wings  also  are  usually 
longer  and  more  pointed,  and  their  power  of  flight  is  much  greater,  and  this  causes  the 


Fig.  295. -Head  of  the  Golden  Eagle  [AquUa  chrysaetos.) 


sternal  apparatus  to  assume  a  far  more  developed  form.    The  bill  is  strong  and  nsnally 
larger  than  in  the  Owls ;  nearly  half  the  upper  mandible  is  covered  by  a  cere,  which  M 
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not  oopoealed  by  the  frontal  plumes  and  bristles.  The  tarsi  and  toes  are  usually  coyered 
with  xetioulated  scales,  but  in  some  instances  are  plumed  to  a  greater  or  less  extent. 
In  the  structure  of  the  intestinal  canal  there  is  also  a  marked  difference  between  the 
diurnal  and  nocturnal  Raptores ;  the  ossophagus  in  the  former  is  dilated  into  a  large  sac 
or  crop,  which  is  wanting  in  the  latter ;  and  the  ooscal  appendages  of  the  intestine, 
which  in  the  Owls  attain  a  considerable  development,  are  reduced  to  a  very  tmaU  size 
in  the  diurnal  species.  This  group,  as  already  stated,  includes  two  families,  the  Fal" 
wmdm  and  the  VuUuridts, 

In  the  family  of  the  Fateonida  or  Hawks,  the  head  and  neck  are  always  clothed 
with  feathers  and  the  eyes  are  deeply  sunk  and  shaded  above  by  a  bony  projection  or 
brow.  The  bill  in  these  birds  is  short  and  stout,  with  the  ridge  of  the  upper  mandible 
more  or  less  convex  from  the  base  ;  its  tip  is  elongated,  much  decurved  and  v^  acute, 
and  its  lateral  margins  furnished  with  a  more  or  less  distinct  tooth  or  notch.  The  base 
of  the  upper  mandible  is  covered  by  a  cere,  which  sometimes  covers  nearly  half  the  bill 
and  in  which  the  nostrils  are  pierced. 

The  wings  are  of  large  size,  and  usually  long  and  pointed ;  but  this  character  is 
liable  to  some  exceptions.  The  tail  is  always  of  considerable  size,  but  varies  greatly  in 
form.  The  legs  are  usually  rather  short,  but  very  strong  and  muscular ;  the  tarsus  is 
usually  bare  of  feathers,  and  covered  with  reticulated  scales,  which  are  frequently 
replaced  by  scutella  in  front ;  and  the  toes,  which  are  arranged  three  in  front  and  one 
behind,  and  armed  with  long  curved  and  very  acute  claws,  present  the  same  superficial 
oharacters.  The  feathers  of  the  outside  of  the  tibiae  are  more  or  less  elongated,  i 
times  very  long  (Fig.  296.)  forming  a 
sort  of  plume  which  projects  more  or  less 
beyond  the  bend  of  the  tarsus. 

Although  there  are  numerous  species 
of  these  birds,  differing  greatly  not  only 
in  size  but  also  in  many  points  of  struc- 
ture, their  general  habits  maybe  sum- 
med up  in  a  few  words.  They  are  all  re- 
markably powerful  fliers  and  pursue  their 
prey  entirely  on  the  wing.  Their  food 
conrtsts  of  quadrupeds,  birds,  reptiles,  j 
and  insects,  which  they  seize  by  suddenly 
pouncing  down  upon  them  in  the  air  or 
on  the  ground ;  many  of  the  species  also 
feed  upon  fishes,  in  pursuit  of  which  they 
daah  down  with  great  force  into  the 
water.  Their  victims  are  seized  by  the 
powerful,  curved  and  acute  claws,  the 
deadly  gripe  of  which  generally  destroys 
life  very  rapidly,  but  the  bill  is  rarely 
used  except  to  tear  the  flesh  of  the  prey 
after  it  has  been  secured  in  the  talons. 
When  the  animal  killed  is  of  small  com- 
paratiYe  size,  the  birds  generally  carry  it  off  to  some  quiet  spot  where  they  may  feed  upon 
it  without  fear  of  interruption ;  but  when  it  is  too  large  to  be  thus  disposed  of  they  gorge 
XV        ^^^  ^^  j^  ^^^^  ^^  ^^  ^^^^  where  it  fell.    In  either  case  however  they  usually 
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derour  ai  muek  of  their  yiotim  «8  will  coapWiely  fill  tiie  crop  or  difaMttd  poctMAof  tb« 
oMopliftgtis,  and  then  ahrtjs  retire  to  aome  aequeeteored  zetrMt  who*  the j  xeauttii  fuet 
until  tiie  food  hat  digested.  Thej  generally  remove  a  good  partion  «f  the  hair  or 
liBttthMi  fromtfieir  prey  before  commeneiBg  liietr  attack  upon  its  flaah ;  hut»  notvith^ 
stanfing,  usually  swalloir  some  of  these  indigestible  articlas,  together  widi  a  part  of 
t^  bones ;  but  all  these  parts  are  left  behind  in  the  wtomaeb,  amd  yomited  ift  ^ 
form  (^roundish  pellets. 

Their  strong  feet  enable  them  to  perch  with  great  ease  and  security,  aoady  whflB 
tiius  resting,  they  sit  with  the  body  nearly,  erect,  and  the  head  aad  nfick  drawm  back 
in  an  attitude  of  considerable  elegance  ;  but  on  the  ground  the  length  and  ourvatne 
of  their  claws  render  them  rather  awkward ;  they  incline  the  head  and  bodgr  forward, 
and  arc  obliged  to  more  by  clumsy  leaps,  with  the  assistance  of  their  wiags. 

The  Falconide  are  all  solitary  birds.  Their  cry  is  loud  and  shriU, 
becoming  a  scream  or  yelp ;  it  is  usually  a  sign  of  anger  or  triumph.  Their 
rude,  flat,  and  usually  of  large  size ;  they  are  composed  of  sticks,  twig%  tad  ainiikr 
materials,  and  lined  with  hair,  wool,  or  feathers,  in  the  part  destiiked  for  the  reception 
of  the  eggs.  These  yary  in  number  from  two  to  about  eight;  they  are  uaually  c/a 
white  colour,  and  more  or  less  spotted  with  darker  tints. 

The  birds  of  this  family  were  formerly  divided  into  the  true  or  noile  and  the  ignoik 
Falcons,  the  former  including  those  birds  which,  from  their  great  strength  and 
courage,  woe  commonly  employed  in  the  old  sport  of  Falconry;  the  lattei^  these 
Hawks  which  were  of  little  or  no  uae  for  this  purpose.  The  noble  Falcons  eotrcspoBd 
pretty  nearly  with  our  sub-family  of  the  Falconine  or  true  Falcons ;  and  ii]id«r  tiv 
designation  of  ignoble  birds  all  the  other  Hawks  were  included.  Mr.  G.  B.  Gray 
divides  the  Falconidod  into  seven  sub-families,  of  which  four  have  the  ridge  of  tibe 
upper  mandible  curved  more  or  less  from  base  to  apex,  whilst  in  the  lesttiader  the 
basal  part  of  the  ridge  is  rtraight,  and  the  tip  alone  hodsed.  To  these  we  sinU  add 
an  eighth  group  for  the  seoeption  of  the  singular  Seoretary-bird  or  SerpenUeater  of 
South  Africa,  which  is  inskwied  by  Mr.  Gray  (in  his  Genera  of  Birds)  in  the  sob- 
family  of  the  Circirue,  althoii|^  in  hie  Bat  of  the  Genera  of  Birds  he  considers  it  as  tie 
type  of  a  distinct  family. 

Of  the  former  the  CirciMBy  or  Wwrfwi^^-whioh  ha¥e  the  eyes  and  ears  of  larger  siv<; 
than  those  of  the  rest  of  the  family,)  — s  considered  to  approach  nuMt  eloeely  ii^i  ^ 
Owls  although  it  does  not  appear  that  iSbmf  are  at  all  nocturnal  in  their  habits.  Thsy 
have  the  bill  short,  of  moderate  strength,  and  compressed,  with  the  sides  alopixig,  aid 
the  lateral  margins  slightly  festooned  or  sinuated.  The  wings  are  long,  and  more  or 
l^s  pointed,  the  third  and  fourth  quills  being  the  longest,  and  the  whole  of  tiie 
plumage  is  eoft  and  downy,  somewhat  like  that  of  the  Owls,  the  resemblance  to  whiih 
is  increased  in  some  species  by  the  presence  of  a  sort  U  nif^  which  runs  from  behiad 
the  eyes  to  the  chin.    The  tarsi  are  long  and  slender,  and  the  toes  rather  short. 

Of  this  group  three  species  are  recorded  as  British.  These  are — the  Commas  or 
Eing-tailed  Harrier  ((7ir(;i««  ct/aneiis),  the  Marsh  Harrier,  sometimes  called  tiie  Moor 
Buzzard  ((7.  aruginostis),  and  Montagu's  Harrier  {C,  eiMraeem),  Of  these  the  tut 
only,  the  Bing-tailed  Harrier  (C  cyanrnt.  Fig.  29f )  can  be  called  common ;  but  tkiB 
species  is  generally  distributed  in  all  parts  of  the  country.  In  this  bird  the  wiogt  ne 
about  two  inches  shorter  than  the  tail ;  the  male  is  of  a  light  bluish  gray  ookwr,  ssd 
eighteen  or  nineteen  inches  long ;  and  the  female,  which  is  about  two  inches  longer 
than  her  partner,  is  brown  above  and  pale  yellowish  red  beneath.    The  Manh  flaniff 
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Fig.  297.— Head  of  the  Common  Harrier  (Oireua  cfotism). 


is  about  two  inches  longer  than  the  Common  Harrifir  ^  it  is  by  no  means  abundant, 

although  it  occurs  in  most  parts  of  England  and  Waks.    Kontagii's  Es^Ener  Is  caiher 

gnnflllpr   than   the    common. 

q^eciesy    from  which  it    is 

easily  distinguished  by  the 

great  length  of  the  wings, 

which  reach  to  the  extremity 

of  the  tail.     This  bird  also 

occurs  in  yaiious  parts   of 

England,   but   is   not   very 

pXentifuL 

The  Haiiiers  in  general 
feed  upon  small  quadrupeds, 
such  as  young  hares,  rabbits, 
rata,  &c.,  birds,  reptiles,  and 
sometimes  insects  and  fishes. 
When  searching  for  their 
prey,  they  fly  gently  along, 
at  a  small  elevation,  and  ap- 
pear to  beat  over  erery  part 
of  thfi  surface  of  the  ground 
like  a  dog  hunting  for  game ; 
to  this  habit,  no  doubt^  they 
are  indebted  for  their  name  of  Harriers:  They  usually  pounce  upon  their  prey  upon 
the  ground,  but  soihe  species  will  pursue  birds  upon  the  wing,  and  the  Common 
Harrier  has  been  seen  to  capture  Partridges  in  this  manner..  They  are  found  in  both 
hemispheres,  and  tapguta  to  migrate  towards  the  warmer  regkos  of  liie  worid  at  the 
approach  of  wintsr.  ThiBj  roost  and  nestle  on  the  ground,  usually  aonaogst  furze  or 
heath,  and  Ae  nest  k  ooaaposed  merely  of  a  few  stiekB  with  a  al]|^  lining  of  grass ; 
sometiflMS  even  this  seaaty  provision  is  dispensed  with,  and  tibis  eggs  are  laid  on  the 
baie  gfoond.  OcoasioBAl^,  hewever,  the  nest  is  raised  a  littLs  from  the  groand  in  a 
bush.    The  eg^i  aie  tiseaer  fear  in  number. 

Nearly  allied  to  the  Hanien  ia  the  sub-£Eunily  of  tho  SerpentariiUBj  or  Serpent- 
caters,  which  only  includes  a  na^  speeies, — the  Secretary-bird  (Serpentarim  reptili- 
vorus).  This  remarkable  \M,  is  at  once  distinguished  from  the  other  Falconidse  by 
the  great  length  of  its  tarsi,  wkii^  raise 'the  bird  to  such  a  height  from  tho  ground  as 
to  give  it  rather  the  appearance  of  a  Grallatorial  than  of  a  Raptorial  bird  ;  in  fact,  by 
some  authors  it  has  been  placed  amongst  the  Grallatores,  and  by  others  amongst  the 
GaUineB.  The  whole  structure  of  the  bird,  however,  proves  that  it  really  differs  from 
the  other  rapacious  birds  only  in  tho  length  of  its  legs. 

The  Secretary-bird  is  found  in  the  dry  plains  of  South  Africa,  where  it  wages  a 
oonataBt  war  wi&  the  snakes  and  other  reptiles  which  abound  in  that  locality.  The 
wings  are  of  large  size,  and  armed  with  blunt  spurs  at  the  wrist  joint,  and,  when 
approaching  a  serpent,  the  bird  holds  one  of  its  wings  in  front  of  it  like  a  shield,  and 
keeps  it  in  continual  agitation.  At  the  moment  when  the  snoko  is  about  to  spring 
npon  his  assailant,  the  bird  strikes  a  sudden  violent  blow  with  his  wing,  which  usually 
lays  his  prey  prostrate  upon  the  ground,  although  it  is  probable  that  a  large  snake 
may  sometimes  require  two  or  three  repetitions  of  this  treatment  before  he  is  reduced 
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to  a  helpless  condition.  When  this  is  effected,  the  bird  has  been  seen  to  take  his 
Tictim  up  in  his  beak  and  claws,  and  carrying  him  up  to  a  considerable  height  in  the 
air,  let  him  fall  upon  the  ground  to  complete  his  destruction.  So  great  is  the  Toracity 
of  this  bird  that  Leyaillant  mentions  his  finding  in  the  crop  of  one  of  them  no  less 
than  eleyen  good  sized  lizards,  three  serpents  as  long  as  his  arm,  and  eleven  small 
tortoises,  besides  a  number  of  insects  of  different  kinds. 

The  Secretary-bird  must,  accordingly,  be  regarded  as  a  great  benefiictor  to  the 
inhabitants  of  the  countries  in  which  he  resides ;  and,  in  fact,  his  good  qualities  are  so 
well  known  to  them,  that  it  is  said  they  not  unfrequently  introduce  him  into  the 
poultry-yards,  where  he  does  good  service  by  the  destruction  of  snakes,  rats,  and  other 
vermin,  and  rarely  attacks  his  feathered  neighbours  imless  the  supply  of  his  legitimate 
wants  has  been  neglected.  The  French  also  have  attempted  to  introduce  the  bird 
into  their  island  of  Martinique,  where  it  was  hoped  he  might  be  serviceable  in  the 
destruction  of  the  dreaded  Fer^de'Lanee  serpent  {Trigonoeephalus), 

This  bird  is  said  to  build  its  nest  in  high  trees,  and  sometimes  in  thickets.  It  is 
of  considerable  size,  measuring  nearly  three  feet  in  height ;  and  its  appearance  is 
rendered  remarkable  by  an  erectile  crest  which  hangs  from  the  back  of  its  head,  and 
which,  from  its  resemblance,  when  in  repose,  to.  a  pen  stuck  behind  the  ear,  has  obtained 
for  the  bird  its  name  of  the  Secretary. 

The  third  sub-family  is  that  of  the  Accipitrinay  or  Sparrow  Hawks,  in  which  the 
bill  is  short  and  stout,  with  the  sides  rather  convex,  and  the  lateral  margins  strongly 
festooned.  The  wings  are  of  moderate  length,  or  rather  short,  with  the  fourth  and 
fifth  quills  usually  longest ;  the  tail  is  broad  and  rounded ;  the  tarsi  are  rather  long, 
slender,  and  soutellate  in  front,  and  the  claws  are  long,  curved,  and  very  acute. 


Fig.  298.— Head  of  the  Sparrow-Hawk  {Aeeipiter  ninu). 

The  Aceipitrifks  are  elegant,  slender  birds,  which  are  very  generally  distributed 
over  the  surfece  of  the  globe.  They  vary  considerably  in  size,  and  the  difference  in 
this  respect  between  the  sexes  is  often  very  great,  the  male  of  some  species,  such  as 
the  Goshawk  (^«ftir^a/tfi»»darttM),  being  occasionally  as  much  as  one-third  less  than 
the  female.  When  seeking  their  prey,  they  fly  rapidly  along  at  a  small  elevation,  and 
pounce  down  inmiediately  upon  any  small  animal  which  they  spy  upon  the  ground* 
They  also  capture  birds  upon  the  wing,  and  will  dash  in  amongst  l^e  branches  of  trees 
with  the  greatest  impetuosity  in  pursuit  of  their  prey.    They  generally  build  their 
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nests  in  trees,  but  in  countries  destitute  of  wood  will  nestle  upon  the  rocks.  The  nest 
is  very  rude,  formed  of  twigs  with  a  small  quantity  of  some  softer  materials';  and  the 
eggs,  which  are  of  large  size,  and  spotted,  are  from  three  to  five  in  number.  Not 
unfrequently  these  Hawks  take  possession  of  the  deserted  nest  of  a  crow  or  some  other 
large  bird,  and  thus  save  themselves  the  labour  of  building. 

In  this  country  we^have  only  two  species  of  this  group,  one  of  which,  the  Common  - 
Sparrow-Hawk  (Aeeipiier  «i««.  Fig.  298),  is  perhaps  the  most  abundant  of  our  native 
Hawks,  whilst  the  other,  the  Goshawk,  is  one  of  the  rarest.  The  Common  Sparrow-Hawk 
is  an  elegant  little  bird.  The  male  measures  about  twelve  in«hes  in  length,  and  the  female 
about  fifteen.  It  is  an  exceedingly  bold  and  active  bird,  darting  along  with  wonderful 
rapidity,  and  performing  the  most  astonishing  evolutions  daring  its  flight  in  pursuit  of 
its  prey.  This  consists  of  almost  any  small  animals  that  may  come  in  its  way ;  all  the 
small  birds  live  in  constant  dread  of  this  little  tyrant ;  but  it  is  not  always  contented 
with  this  game,  but  will  seize  boldly  upon  leverets,  young  rabbits,  and  partridges.  At 
other  times  it  will  stoop  to  prey  upon  field  mice.  Occasionally  the  Sparrow-Hawk 
will  visit  the  farm-yard,  and  carry  off  chickens  or  pigeons,  to  the  great  disgust  of  the 
careful  housewife,  whilst  its  depredations  amongst  the  game  render  every  gamekeeper 
its  sworn  foe,  and  its  weather-beaten  body  is  often  seen  amongst  the  other  trophies  of 
his  vigilance. 

The  Goshawk  {Astur  palumharius)  is  much  larger  than  the  Sparrow  Hawk,  the 
female  measuring  [about  twenty-four  or  twenty-five  inches  in  length.  It  is  a  very 
rare  bird  in  this  country,  but  occurs  abundantly  in  many  parts  of  Europe ;  it  is  also 
found  in  the  north  of  Africa,  and  a  bird  supposed  to  be  identical  with  it  is  an  in- 
habitant of  North  America.  It  resembles  the  Sparrow  Hawk  in  its  general  habits, 
but  from  its  greater  size  and  strength  it  is  a  much  more  formidable  bird.  In  the 
olden  time,  when  falconry  was  a  favourite  sport,  the  Goshawk  was  held  in  great 
esteem ;  it  was  flown  at  Pheasants,  Partridges,  Grouse;  Ducks,  and  Herons,  and  also 
at  Hares  and  Rabbits.  It  is  still  trained  in  the  East  Indies,  where  it  is  called 
the  Bhause,  In  pursuit  of  its  quarry  it  does  not  rise  above  it,  and  then  pounce 
down  in  the  manner  of  the  true  Falcons,  but  flies  after  the  game  in  a  direct  line, 
a  method  of  capturing  its  prey  which,  in  the  technical  language  of  falconry,  is 
called  raking.  It  has  another  quality  not  possessed  by  the  true  Falcons,  namely,  that 
it  will  follow  the  quarry  through  woods  and  thickets ;  but  it  is  soon  tired  of  the  pur- 
suit, and  when  eluded  by  its  prey  will  perch  upon  the  bough  of  a  tree  until  some  fresh 
game  presents  itself.  It  is  said  that  when  the  quarry  takes  refuge  in  a  thicket  the 
Godhawk  will  take  its  station  in  the  neighbourhood,  and  watch  patiently  until  its  prey 
is  compelled  to  move  by  the  pressure  of  hunger. 

These  are  the  only  species  found  in  Europe,  but  the  exotic  species  are  tolerably 
numerous.  South  America  particularly  appears  to  possess  a  great  many  birds  belonging 
to  this  group,  and  several  species  are  inhabitants  of  Australia.  Amongst  the  latter 
one  beautiful  species,  the  Astur  Nova-Eollandiay  is  generally  of  a  pure  white  colour. 

In  India,  where  falconry  is  still  a  favourite  amusement,  one  or  two  species  of  this 
group  are  trained  for  this  sport  The  commonest  of  these  is  the  Shikra  {Mieronisua 
badius)^  which  is  said  by  Mr.  Jerdon  to  be  more  frepuently  trained  in  India  than  any 
other  Hawk.  The  Besra  {Aeeipiier  virgatus)  is  a  less  abundant  bird,  but  is  in  high 
esteem  amongst  the  native  falconers.  These  birds,  and  also  some  of  the  true  Falcons, 
are  often  taken  by  a  snare  called  the  do  guzy  which  is  thus  described  by  Mr.  Jerdon : — 
"  This  is  a  small  thin  net  from  four  to  five  feet  long,  and  about  three  feet  broad. 
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stained  of  a  dark  colour,  and  fixed  b€ftw«en  two  thin  pieces  of  bamVoo  by  a  cord  on 
wMcli  it  nms.  The  bamboos  are  fixed  lightly  in  the  gronnd,  and  a  living  bird  is 
picketed  abont  the  middle  of  the  net,  and  not  qnite  a  foot  distant  from  ft.  The  Havk 
makes  a  dash  at  the  bird,  which  it  sees  struggling  at  its  tether ;  and  in  the  ketnnesB 
of  its  rush,  either  not  observing  the  net,  firom  its  dark  colour,  or  not  heeding  it,  dashes 
into  it,  the  two  side  sticks  give  way,  and  the  net  folds  round  the  bird  so  efiTectaally  as 
tp  keep  it  almost  from  fluttering."  An  Indian  species  of  Goshawk  (Aaifxr  irwirgatus), 
inhabiting  Assam,  is  said  by  M'Clclland  to  haunt  the  water-side,  and  to  scixe  such 
fishes  as  come  to  the  surface. 

In  the  Milvinay  or  Kites,  the  bill  is  rather  straighter  than  in  the  Sparrow-Hawks ; 
it  is  short,  usually  stout,  and  compressed  towards  the  tip,  with  the  sides  slighdy 
convex,  and  the  lateral  margins  more  or  less  festooned  or  sinuated,  but  generally  in  a 
less  degree  than  in  the  preceding  sub-family.  Ihe  tarsi  are  short  and  stont,  but  the 
wings  and  tail  arc  very  long,  the  former  being  pointed  and  the  latter  more  or  less 
forked. 

The  Kites  are  inhabitants  of  all  parts  of  the  globe,  but  appear  to  be  more  abundant 
in  the  warmer  than  in  the  temperate  regions.  Only  two  species  occur  commonly  in 
Europe ;  these  are  the  ComTnon  Kite  {Milvus  regaUsy  Fig.  299)  and  the  Black  Kite 
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Fig.  299.— Head  of  the  Kite  {Miltna  regaUs), 

{Mtlmis  niger).  The  latter  is  found  only  on  the  -continent,  and  principally  in  the 
southern  parts;  but  the  Common  Kite  also  occurs  in  these  islands,  although  in 
the  present  day  it  is  by  no  means  abundant  here.  The  Kite  is  rather  a  large  bird, 
the  male  measuring  about  twenty -five  and  the  female  twenty-seven  inches  in  total 
length.  The  extent  of  wing  is  upwards  of  five  feet.  Its  flight,  as  might  be  expected 
from  the  great  size  of  the  wings,  is  remarkably  powerful  and  elegant ;  and  it  frequently 
glides  along  with  the  wings  orutspread  and  motionless,  and  hovers  in  the  air  over  a 
particular  spot  for  a  considerable  period.  The  food  of  the  Kite  consists  for  the  most 
part  of  small  quadrupeds,  young  birds,  and  reptiles,  which  it  captures  on  the  ground ; 
it  also  occasionally  feeds  upon  insects,  worms,  and  even  carrion.  Kites  hare  also 
been  seen  fishinp:  very  successfully,  rarely  missing  their  aim. 
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In  courage  the  Kite  k  far  mfj^iiotf  to  tatmy  of  the  BmallGf  Qaw^  &tid  the  common 
Sparrow-Hawk  will  attack  and  beat  it  with  eaae.  The  falconers  of  Louia  llie  SLEteonth 
of  FromcQ  were  in  the  hfthit  of  ohtoinmg  a  powerful  Bpecics  of  Falcon  called  the 
Xaniier  (Milm  lanarins)  to  pursTie  tHe  Kite,  and  that  gOTereiga  is  said  to  have  heoE 
hijsj^hly  amu9od  with  the  sport.  Hence  the  trntm  of  Milan  ro^al  was  given  to  the  Kite 
by  the  French  Tiatnralist*,  and  from  this  tfaeflpecifie  name  of  ff^#/*'i  is  derivijd.  The 
uaae  sport  has  beeoi  followed,  aijcording  to  8ir  John  Sobi-ight,  iti  thia  country ;  a  great 
Owl  ii  »«nt  lipj  with  ih&  tail  of  a  Fox  tied  to  its  hgSy  and  wbt^u  the  luto  approachefl  to 
get  a  nearer  view  of  this  singiUar  ammal,  the  Owl  ifi  secured,  and  the  Falcone  scmt  in 
purgniL 

The  nest  of  the  Kite  ia  formed  of  sticks^  lined  with  soft  materi^Oai  and  usually 
lilaced  tm  the  forked  hranoh  of  a  tree  in  some  thick  wood.  Tho  eggs  are  two  or  three 
in  nnmber,  of  a  shorty  broad  form ;  their  coLonr  is  wbifee,  with  a  few  reddisk'^biowii 
spots  at  the  larfcr  end. 

The  American  Swaliow- tailed  Hawk  {N^arnkms  fwcmtw)f  a  Jiativ©  of  thie  trt^ical 
atid  warmer  temperate  par  Is  of  America,  which  U  diatingnished  by  the  groat  length 
and  furcation  of  its  tEol,  has  bsen  on  two  occusioua  shot  in  this  country*  It  caimot,  of 
course,  bo  regarded  as  a  nstivo  bird ;  and  considering  that  eren  in  summer  it  does  not 
Bxtend  beyond  tJio  warm  aouthem  states  of  tho  Amoriaan  Union ,  the  mere  fact  of  its 
occurrence  in  Britain  is  very  extraordinary.  In  its  general  habits  the  Swallow- tailed 
Hawk  presents  a  good  deal  of  resemblance  to  our  European  Kite  ;  but  at  the  same 
time  it  is  remarkable  that  with  the  forked  tail  it  puts  on  somcwliiit  of  the  haLits  of  tho 
Swallows,  and  feeds  to  a  considerable  extent  upon  insects,  wbich  it  captures  in  the  air. 
Besides  these  ita  food  appears  to  consist  principally  of  snakes  and 'other  reptHea.  Like 
the  SwiftSj  alsO|  theae  birds  ate  said  to  carry  on  their  courtships  in  the  air.  Another 
American  spoclea,  tho  Miasiasippi  Kite  {Ictima  3Iissi$},i_ppenm)f  is  also  desoribod  by 
Wikon  as  indulging  to  a  great  extent  in  insect  food,  which  it  captures  in 'five  air  in 
the  same  way  as  the  SwallowB. 

"We  have  already  stated  that  the  Common  Eite  will  feed  on  csnion ;  find  neoflrding 
to  Clusius,  a  foreign  botflnist 
who  visited  JiOndon  in  the 
reign  of  Henry  the  Eighth, 
the  streets  of  the  city  were 
then  infested  by  an  immenaG 
number  of  KiteSj  which  came 
tiiere  for  the  fiako  ol  the  o^Wls 
Thich  were  thrown  into  the 
itreet*.  They  were  so  tsme 
that  they  did  not  allow  them- 
eelTea  to  be  disturbed  at  their 
meals  even  by  the  busiest 
ctowds,  and  their  sorvioes  as 
■eavengers  were  so  highly 
appreciated,  that  the  people 
were  forbidden  to  kill  them. 
The  Xitss  woald  get  but  a 
poor  liring  in  the  streets  of 
I  Jjcgkdtm  at  tho  present  day ;  but  the  ofllee  of  scavengers  is  still  perfbrmed  im  AbyBsinift 


Fjbt.  3fl0.— Head  of  the  Gyrfalcon  {F&k&fftf^falco). 
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by  tK«  Bbok  Kite  {M.  niger\  and  in  ladm  hj  the  Govinda  Kite  (ilf.  govind^y 
The  latter  ie  reiy  numeroua  in  Calcutta,  where  it  will  atocip  down  in  aji  instant  after 
any  garbage  that  may  be  tiirowu  into  the  street,  aem^g  the  fragments  witboat 
ilightingT  anil  carrying  th.em  up  into  tha  air«  It  will  also  alight  amongst  the 
Crows,  to  feed  uipon  any  largc^r  pi&ces  of  carrion  \  snd  the  aBiimoe  between  these 
scavengers  m  rarely  broke o,  although  it  is  eaid  that  gometimcs,  when  very  hungry,  i 
Kita  will  seize  upon  a  Crow.  The  Govinda  Kite  is  exceedingly  bold,  descending  upon 
hia  food  in  the  mid$t  of  the  mo^t  crowded  s^treet,  and  Dccaaionally  even  fitooping  upon 
a  dish  of  meat  in  its  way  from  the  cook's  shop. 

We  come  now  to  the  family  of  the  Fa&o»iis^»,  induding  the  Tme  or  Noble  Falconflj 
^wbich  arc  distinguUbed  from  all  the  othDi-  momberB  of  tbe  family  by  the  existfince  ngt 
only  of  a  slight  festoon  or  sinuosity  on  the  lateral  margins  of  the  upper  mandible,  but 
also  of  an  acute  tootb  on  each  side  towards  the  apex.  The  winga  in  these  birds  aro 
very  long  and  pointed^  tho  se^cond  and  third  q^uiUs  hiimg  the  longost ;  the  tail  is  lonf 
and  rounded  ;  the  tarsi  of  moderate  length,  stout,  and  reticulated  \  and  the  toes  usually 
clongat<;dj  and  terminated  by  long,  ctirred,  and  acute  claws  (Fig»  301). 

The  Falcons  are  found  in  all  partfi  of  the  world,  and  the  number  of  species  ia  yeiy 
considerable.  Tbey  are  generalW  of  small  or  moderate  size,  but  exceedingly  power- 
ful and  muscular.     Their  flight  is  very  swift  and  their  courage  probably  greater  than 


Tig.  Sl^lp-^Foot  of  tlie  FereErlue  Falooa  {Fatco  pmr^grmm), 

that  of  any  other  rapacious  birds.  Their  flight  is  performed  by  regiilar,  continuoui 
beats,  with  little  or  none  of  that  sailing  motion  which  we  have  aeen  to  be  dbaraiCteriatic 
of  the  Kites  ;  and  in  capturing  their  prey,  whether  in  the  air  or  on  the  ground,  they 
descend  perpendicularly  upon  it.  Tbeix  food  consists,  for  the  moat  port,  of  small  quad- 
rupeds and  bird^,  but  many  of  them  ako  feed  partly  upon  reptiles  and  insecta.  Their 
cries  are  usually  loud  and  piercing. 

Their  nests  are  bulky,  composed  of  sticks  and  twigs,  and  placed  either  on  the 
ground,  in  rocks,  or  iu  trees ;  their  eggs,  which  Taty  from  three  to  sLi  in  number, 
are  generally  speckled  with  red  or  brown. 

In  this  country  we  have  sii  species  of  this  sub-family.  Of  these,  the  largest  andfinest 
species  is  the  Gyrfalcon,  Jerfalcon,or  Iceland  Falcon  {Fal^  gtfrfatco^  Fig,  300),  a  birdef 
from  twenty  to  twenty  three  inches  in  length,  white,  with  the  whole  upper  part  of  iW 
plumage  marked  with  dark  gray  spots  ;  the  bill  is  blue,  and  tin  eere  and  feet  yellow,  the 
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tazsi  being  clothed  with  feathers  about  halfway  down.  This  large  and  powerful  Falcon 
18  found  in  all  the  northern  parts  of  both  hemispheres,  but  it  is  most  abundant  in  the 
colder  regions,  of  North  America.  It  appears  always  to  have  been  a  scarce  bird  in  this 
country,  for,  in  the  palmy  days  of  falconry,  great  sums  were  expended  in  procuring 
these  birds  from  Norway  and  Iceland ;  but  in  the  opinion  of  falconers  the  birds  frpm 
the  latter  country  belonged  to  a  distinct  species,  which  they  called  the  Iceland  Falcon. 
From  the  great  strength  and  courage  of  the  Gyrfalcon,  they  were  used  in  the  pursuit 
of  large  birds,  such  as  Cranes,  Storks,  Herons,  and  Wild  Geese.  In  the  territories  of 
the  Hudson's  Bay  Company,  according  to  Dr.  Eichardson,  it  usually  preys  on  the 
Ptarmigan,  but  also  destroys  Plovers  and  Ducks,  and  will  even  attack  Geese. 

The  Peregrine  Falcon  {Falco  peregrinusy  Fig.  302),  the  second  in  point  of  si«e  of 
our  British  Falcons,  is  perhaps  the 
most  elegant  of  them  all.  The  female 
measures  about  twenty  inches  in 
length,  and  was  distinguished,  in  the 
language  of  falconry,  as  the  Falcon 
par  exeellenee.  Her  strength  and 
courage  rendered  her  a  very  formid- 
able bird,  and  she  was  commonly 
flown  at  Herons  and  Ducks.  The 
male  Peregrine,  from  his  being  some- 
times as  much  as  one-third  less  than 
the  female,  was  known  as  a  Tiercel 
or  Tiercelet;  he  was  usually  em- 
ployed in  the  chase  of  Partridges. 
This  bird  is  far  more  abundant  [and 
generally  distributed  than  the  Gyr- 
falcon ;  but,  nevertheless,  when  pos- 
sessed of  all  the  most  esteemed  quali- 
ties, they  were  very  highly  valued 
by  the  old  falconers;    and  in  the      „ 

reign  of  James  the  First,  Sir  Thomas      ^'  ^^"'^^  Peregrine  Falcon  iFalco  peregnnua). 
.  Monson  is  said  to  have  given  the  enormous  price  of  one  thousand  pounds  for  a  couple 
(or  east  as  it  is  termed)  of  Hawks. 

The  Peregrine  Falcon  breeds  on  the  ledges  of  high  rocks  on  various  parts  of  the 
coast,  but  is  more  abundant  in  the  northern  parts  of  these  islands.  It  is  found,  not 
only  in  all  parts  of  Europe,  but  also  in  north  America. 

In  a  state  of  nature,  the  food  of  the  Peregrine  Falcon  consists  principally  of  birds, 
especially  Grouse  and  Partridges;  but  when  it  lives  in  the  vicinity  of  water,  aquatic 
birds  constitute  the  principal  part  of  its  diet,  and  it  is  said  to  dart  down  upon  these 
and  snatch  them  up  from  the  surface  of  the  water  in  a  most  surprising  manner. 
Its  daring  is  very  great  It  has  often  been  known  to  snatch  away  birds  just  shot, 
from  before  the  face  of  the  sportsman ;  and  a  stiU  more  striking  instance  of  this 
disregard  of  danger,  is  related  by  Mr.  Thompson,  of  Belfast,  who  states  that  a 
gentleman  in  that  neighbourhood,  when  out  exercising  his  dogs  preparatory  to 
Grouse  shooting,  "  saw  them  point,  and  on  coming  he  startled  a  male  Peregrine 
Falcon  off  a  Grouse  {Tetrao  Scotmu),  just  killed  by  him ;  and  very  near  the  same  place 
he  came  upon  a  female  bird,  also  on  a  Grouse.      Although  my  friend,"  says  Mr. 
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Thmnpson,  **  lifted  both  the  dead  birds,  the  Hawks  oontinued  flying  aboat,  and  on  the 
remainder  of  the  pack,  which  lay  near,  being  sprung  by  the  dogs,  either  three  or  four 
more  Grouse  were  struck  down  by  them,  and  thus  two  and  a  half  or  three  hraee  were 
obtained  by  means  of  these  wild  birds,  being  more  than  had  erer  been  procured  out  of 
a  pack  of  Grouse  by  his  trained  Falcons." 

The  training  of  these  birds  for  the  purpose  of  falconry,  is  a  work  of  connidefable 
labour  and  patience ;  and  in  former  days  the  falconer  was  an  important  officer  abont 
the  courts  of  prin(;es  and  the  households  of  nobles  in  all  parts  of  Europe.  It  is  remark- 
able that,  according  to  Sir  John  Sebright,  who  wrote  on  falconry  in  1826,  tiie  village 
of  Falconswaerd,  near  Bois-le-Duc,  in  Holland,  has  for  many  years  fomiBhed  fEdconers 
to  the  rest  of  Europe,  and  he  adds  that  he  never  met  with  one  who  was  not  a  native  of 
that  place. 

The  branch  of  falconry  in  which  our  forefathers  appear  to  have  taken  the  greitest 
delight,  consisted  in  flying  the  Hawks  at  Herons,  which  is  thus  described  by  Sir  J<An 
Sebright . — "  A  well-stocked  Heronry  in  an  open  country  is  necessary  for  this  spert, 
and  this  may  be  seen  in  the  greatest  perfection  at  Didlington  in  Norfolk,  the  seat  of 
Colonel  "Wilson.  This  Heronry  is  situated  on  a  river,  with  an  open  country  on  every 
side  of  it.  The  Herons  go  out  in  the  morning  to  rivers  and  ponds  at  very  oonsideiahle 
distances,  in  search  of  food,  and  return  to  the  heronry  towards  the  evening.  It  is  at  this 
time  that  the  falconers  place  themselves  in  the  open  country,  down  wind  of  the 
heronry ;  so  that  when  the  Herons  are  intercepted  on  their  return  home,  they  are 
obliged  to  fly  against  the  wind  to  gain  their  place  of  retreat.  When  a  Heron  passes, 
a  cast  of  Hawks  islet  go.  The  Iloron  disgorges  his  food  when  he  finds  that  he  is  pur- 
sued, and  endeavovrs  to  keep  above  the  Hawks  by  rising  in  the  air ;  the  Hawks  fly  in  » 
spiral  direction  to  get  above  the  Heron,  and  thus  the  three  birds  often  appear  to  be  fljing 
in  different  dimctions.  The  first  Hawk  makes  his  stoop  as  soon  as  he  gets  above  the 
Heron,  who  evades  it  by  a  shift,  and  thus  gives  the  second  Hawk  time  to  get  up,  and 
to  stoop  in  his  toiii.  In  what  is  termed  a  good  fiigfat,  this  is  frequently  repeated,  and 
tho  three  birds  often  mount  to  a  great  height  in  the  air.  When  one  of  the  Hawks 
seizes  his  prey,  the  other  soon  binds  to  lUm,  as  it  is  termed,  and  buoyant  fh>m  the 
motion  of  their  wings,  the  three  descend  together  to  the  ground  with  but  little  velocity. 
The  falconer  must  lose  no  time  in  getting  hold  of  the  Heron's  neck  when  he  is  on  the 
ground,  to  prevent  him  from  injuring  the  Hawks.  It  is  then,  and  not  when  he  is  in 
tho  air,  that  he  will  use  his  beak  in  his  defence." 

A  third  species  is  the  Hobby  (Fafco  subbuieo),  which  presents  a  great  g^eral  re- 
semblance to  the  Peregrine  Falcon,  but  measures  only  from  twelve  to  fourteen  inehes. 
The  fiight  of  this  bird  is  very  rapid,  and  it  was  formerly  employed  in  the  pursuit  of 
small  birds.  In  a  state  of  nature  its  food  consists  principally  of  small  birds  and  faisects ; 
but  Sk^'larks  are  said  to  form  its  favourite  prey.  It  is  a  summer  visitor  to  this  countjy, 
and  is  not  very  abundant  here ;  but  it  appears  to  be  distributed  over  nearly  the  whole 
of  the  Eastern  Hemisphere.  It  builds  its  nest  in  tarees,  and  lays  three  or  fe<iir  eggs  of 
a  bluish- white  colour,  blotched  with  greonish-brown.  Occasionally  it  dispenses  with 
the  troTible  of  building,  and  takes  possession  of  the  deserted  nest  of  a  Grow. 

Tho  Merlin  {Fako  asaUm)  is  tho  smallest  of  the  British  Falcons,  measuring  only 
eleven  or  twelve  inches  in  1  wgth.  It  is  not  uncommon  in  the  northern  paita  «f  this 
country,  especially  in  the  winter,  and  it  was  long  supposed  to  be  a  winter  visitor,  hot 
it  is  now  ascertained  to  remain  all  the  year  and  breed  in  Scotland.  Its  courage  is  very 
greats  and  as  it  is  also  very  docile,  it  was  formerly  in  much  request  for  flying  at  small 


THE  MERLIK—TIIE  KESTRAL.  368 


birds,  which  comtitate  its  principal  food  in  a  state  of  nature.  It  will,  howerer,  occa- 
sionally kill  PlDTtridges,  althongh  these  birds  are  at  least  twice  its  weight.  It  bnilds  its 
nest  npern  rooky  gronnd,  or  amongst  heath,  askd  the  eggs,  which  are  three  or  four  in 
number,  are  of  a  reddish-white  colour,  dotted  and  spotted  with  dark  red.  The  Merlin 
oconrs  in  all  parts  of  Europe,  and  also  in  "Western  Asia.  According  to  Dr.  Andrew 
Smith,  it  occurs  also  in  Africa  as  far  south  as  the  Cape  of  Oood  Hope ;  and  Sir  John 
BIchardson  obtained  specimens  in  the  fur  countries  of  North  America,  but  it  does  not 
appear  to  be  known  in  the  United  States. 

Of  the  two  other  British  species  of  true  Falcons,  one,  the  Red-legged  Falcon  {Falco 
vnperiifma)  is  the  rarest  of  the  British  species  of  this  sub-family.  It  is  common  in 
many  parts  of  the  continent,  but  only  a  few  specimens  have  been  shot  in  this  countery. 
The  other,  the  Kestrel  (F.  iinnuncttlus),  on  the  contrary,  is  one  of  the  commonest  species' 
of  the  whole  family,  occurring  abundantly  in  all  parts  of  the  country.  It  is  a  beautiful 
little  bird,  measuring  only  thirteen  or  fourteen  inches  in  length ;  its  food  consists 
principally  of  Field-mice  and  Shrews,  of  which  it  destroys  great  quantities.  It' may 
for  tihis  reason,  bo  regarded  as  one  of  the  benefactors  of  the  husbandman ;  but,  never- 
theLess,  from  its  being  commonly  confounded  with  the  Sparrow  Hawk,  it  is  subjected 
to  a  war  of  extermination  from  the  gamekeepers  in  all  parts  of  the  country.  Besides  the 
small  mammalia  just  mentioned,  the  Kestrel  also  feeds  occasionally  upon  small  birds, 
and  the  remains  of  insects  and  earthworms  are  often  found  in  its  stomach.  Mr.  Selby, 
indeed,  mentions,  on  the  authority  of  on  eye-witness,  that  a  Kestrel  has  been  seen  late 
in  the  evening  hawking  about  after  Cockchafers— he  dashed  amongst  the  insects, 
seizing  one  in  each  foot  and  then  eating  them  on  the  wing. 

The  flight  of  the  Kestrel  when  searching  for  its  favourite  food,  is  very  peculiar.  It 
flies  gently  along  at  some  thirty  or  forty  foot  from  the  ground,  but  stops  every  now  and 
then  sod  remains  perfeeitly  ftationary,  hovering  in  the  air  and  minutely  inspectmg  the 
ground  beneath  it.  Should  no  motion  in  the  grass  betray  the  presenee  of  iti  ^rey,  it 
moves  en  a  little  further  and  again  repeats  its  manoeuvres  :  but  as  soon  as  il»quarry 
comes  into  view,  the  wings  and  tail  are  closed  in  an  instant,  and  the  bird  fidb  like  a 
stone  upon  its  victim.  Just  as  it  reaches  the  groimd,  however,  the  .wings  and  tail  are 
again  expanded,  the  Kestrel  clutches  its  prey,  and  usually  goes  off  with  it  it  once  to 
some  place  where  it  can  devour  it  without  fear  of  interruption.  This  habit  <rf  hover- 
ing in  the  air,  which,  although  it  is  common  to  many  other  Hawks,  is  possesmd  in  the 
greatest  perfection  by  the  Kestrel,  has  obtained  for  it,  in  some  parts  of  England,  the 
name  of  the  Windhover.  The  bird  is  common  in  almost  all  parts  of  the  Eastern  Hemis- 
phere. ■ 

In  the  east,  where  falconry  is  still  a  fiEiToixnte  sport  with  the  natives  of  rank,  many 
species  of  these  birds  are  trained  for  this  purpose.  Amongst  these  our  Peregrine  Falcon 
takes  a  very  high  place,  but  it  is  considered  inferior  to  a  nearly  allied  species,  the  Falco 
peregrinaior,  which  is  called  the  Shaheen  or  Sultan  Falcon.  It  is  generally  used  in  the 
Xmrsuit  of  the  Partridge  and  the  Florikin  {Otis  aurtta),  a  species  of  Bustard  which  is 
common  in  India ;  and,  instead  of  being  cast  from  the  hand  like  the  Peregrine  Falcon, 
is  trained  to  fly  in  circles  high  over  the  heads  of  the  ffelconers  until  the  game  is  started, 
"when  it  descends  upon  the  quarry  with  the  velocity  of  an  arrow.  Several  other  large 
apecies  of  Falcons  are  used  in  falconry  in  different  jwirts  of  India.  The  best  known  of 
these  is  the  Luggur  or  Juggur  (F.  j'tt^ffw),  which  is  usually  slipped  from  the  hand  in 
Jmrsnit  of  Partridges,  FloriMns,  and  even  Herons.  The  Lanner  (Fofee  Uinarius), 
%iother  large  species,  was  formerly  imported  into  Europe  from  the  East,  and  trained  to 
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the  punniit  of  Kites.  Several  small  species  are  also  trained  in  that  country,  and 
amongst  these  the  birds  of  the  genus  Mierax,  some  of  which  are  scarcely  bigger  than  a 
Thrush,  are  distinguished  for  their  courage.  These  are  employed  in  the  pursuit  of 
Quails  and  other  birds  of  corresponding  size,  and  the  mode  in  which  they  are  started 
after  their  game,  as  described  by  Captain  Mundy,  is  rather  curious.  "  The  fidooner 
holds  the  little  well-drilled  savage  within  the  grasp  of  his  hand,  the  head  and  tail  pro- 
truding at  either  end,  and  the  plumage  carefully  smoothed  down.  When  he  arrives 
within  twenty  or  thirty  yards  of  the  quarry,  the  sportsman  throws  his  Hawk,  much  as 
he  would  a  cricket-ball,  in  the  direction  of  it  The  little  creature  gains  hia  wings  in 
an  instant,  and  strikes  his  game  after  the  manner  of  a  Bhause."  The  Bhauae  ia  the 
same  as  our  Goshawk. 

From  tho  powerful  and  courageous  Falcons  we  pass  to  the  subfamily  of  the 
AquilincBj  or  Eagles,  which  include  the  largest  species  of  this  family ;  the  habits  of 
these  birds  are,  however,  not  so  strictly  predaceous  as  those  of  the  Noble  Falcons,  and 
their  courage  is  decidedly  less.  In  these  fine  birds  the  bill  is  of  moderate  length,  with 
the  ridge  of  the  upper  mandible  straight  from  the  base  at  least  as  far  as  the  end  of  the 
cere,  beyond  which  it  is  decurved ;  the  tip  is  strongly  hooked  and  acute,  but  is  desti- 
tute of  the  strong  tooth  characteristic  of  the  True  Falcons,  and  the  lateral  margim 
are  more  or  less  festooned.  The  wings  are  long  and  usually  pointed,  with  the  third, 
fourth,  and  fifth  quills  longest ;  and  the  tail  is  long,  broad,  and  rounded.  The  tani 
are  rather  long,  but  vary  greatly  in  their  clothing,  being  sometimes  covered  only  with 
scales  of  various  forms,  and  sometimes  completely  clothed  with  feathers.    The  toes  are 


Fig.  303.— Foot  of  the  Golden  Eagle  {Aquila  ehrysae'toi), 

long  and  powerful,  the  inner  one  being  usually  stronger  than  the  outer ;  they  arc  all 
armed  with  long,  strong,  greatly  curved,  and  very  acute  claws. 

The  Eagles  are  all  birds  of  considerable  or  large  size,  and  the  bulk  of  their  prej  i> 
in  accordance  with  their  great  powers  of  destruction.  Thus  they  not  only  capture  th^ 
same  small  animals  which  constitute  the  principal  food  of  the  smaller  Hawks,  but 
they  extend  their  depredations  to  creatures  whose  size  would  prevent  the  Falcons  from 
attacking  them,  such  as  full-grown  hares  and  rabbits,  lambs,  fawns,  and  black  game. 
They  are  also  generally  much  less  choice  in  their  food  than  the  True  Falcons ;  and, 
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notwithstanding  the  popular  belief  that  they  will  eat  nothing  but  what  they  kill 
themselyes,  it  Ib  well  Imown  that  they  will  condescend  to  feast  not  only  upon  freeh 
dead  animals,  hut  also  sometimes  upon  carrion. 

The  Eagles  build  their  nests,  or  eyries  as  they  are  called,  composed  of  a  great  mass 
of  sticks  and  similar  rough  materials,  either  upon  the  ledges  of  rocks  or  amongst  the 
branches  of  high  trees,  but  generally  in  the  most  inaqpessible  situations ;  some  of  the 
species  appear  to  be  indifferent  as  to  which  of  these  positions  they  select  for  their 
nests,  but  others  are  more  particular,  and  some  are  remarkable  for  always  returning  to 
the  same  spot  for  the  purpose  of  breeding.  Their  eggs  are  generally  two  in  number, 
of  a  whitish  colour,  more  or  less  spotted,  especially  towards  the  larger  end. 

The  finest  of  the  British  species,  and  perhaps  the  finest  species  of  the  group, 
is  the  weU-known  Grolden  Eagle  (Aqttila  ckryaaetosj  Fig,  295),  which,  although  it  is 
slightly  exceeded  in  size  by  some  of  its  relatiyes,  is  certainly  inferior  to  none  in 
grandeur  of  appearance.    It  is  a  large  bird,  measuring  about  three  feet  in  length  and 
seven  or  eight  feet  in  extent  of  wing ;  its  form  is  robust,  and  its  feet  especially  indicate 
enormous  power.    In  all  ages  the  magnificent  aspect  of  the  Eagle  has  gained  him  the 
admiration  of  mankind ;  and,  like  the  Ijion  among  quadrupeds,  he  has  always  been 
regarded  as  the  type  or  symbol  of  majesty  and  power.    Nevertheless,  this  bird  is  un- 
doubtedly inferior  in  courage  to  many  of  his  smaller  brethren,  the  Falcons.    The 
Peregrine  Falcon  will  dash  boldly  out  upon  the  Eagle  to  drive  him  from  the  vicinity 
of  her  nest,  and  even  the  little  Sparrow  Hawk  will  sometimes  strike  at  his  gigantic 
relative.    The  Golden  Eagle  builds  its  nest  on  the  ledges  of  rocks,  usually  at  a  distance 
from  the  sea-shore,  and  its  food  consists  for  the  most  part  of  the  flesh  of  birds  and 
quadrupeds,  which  it  captures  for  itself.    It  sometimes  destroys  lambs  of  several  weeks 
old,  and  young  fawns,  and  its  strength  is  so  great  that  it  can  carry  these  large  objects 
to  its  nest  with  little  or  no  difficulty.    Although  its  food  is  generally  obtained  by  its 
own  exertions,  the  Eagle  does  not  disdain  to  make  a  meal  upon  the  carcase  of  a  sheep 
or  other  large  animal  which  may  be  exposed  upon  the  hills ;  and  it  is  not  unfrequently 
led  to  its  destruction  by  the  exposure  of  a  carcase  in  the  neighbourhood  of  a  pit  in 
which  the  sportsman  lies  concealed  with  his  gun.    When  it  visits  the  coast,  also,  it  is 
said  to  feed  freely  on  dead  fish ;  and  in  winter,  when  food  is  scarce,  its  stomach  will 
even  bear  carrion. 

The  GrOlden  Eagle  is  a  solitary  bird,  and  always  inhabits  the  wildest  parts  of  the 
country,  fer  from  the  ordinary  habitations  of  men.  Here  he  is  seen  flying  majestically 
along  at  a  considerable  height,  sometimes  advancing  by  regular  beats  of  the  wings, 
sometimes  sailing  with  the  wings  extended,  and  occasionally  wheeling  about  in  great 
circles.  During  these  evolutions  he  is  engaged  in  looking  out  for  his  prey,  and  as  soon 
as  this  is  perceived  he  dashes  down  upon  it  with  the  rapidity  of  thought,  seizes  it  in 
his  talons,  and  spreading  his  wings  again  at  the  proper  moment,  rises  with  it  into  the 
air  without  touching  the  ground. 

The  Grolden  Eagle  attains  a  great  age,  and  one  is  said  to  have  died  at  Vienna  which 
had  lived  in  confinement  for  one  hundred  and  four  years.  Other  statements  would 
give  a  much  longer  life  to  this  bird,  but  these  must  be  received  with  great  caution. 
Its  cry  is  a  sharp  yelping  scream.  Its  ferocity  in  confinement  is  usually  very  great, 
and  it  is  a  general  opinion  that  the  Eagle  is  irreclaimable ;  it  is,  however,  more  tract- 
able in  confinement  than  some  other  species  of  Eagles,  and  several  instances  are  on 
record  of  its  being  trained  to  capture  game  in  the  manner  of  a  Falcon. 

This  bird  is  very  generally  distributed ;  and  although  apparently  more  abundant  in 
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tiie  northern  parte  of  liifi  world,  it  u  by  no  means  confined  to  tlie  cold  le^pMOUL  It  is 
found  in  all  parts  of  Europe,  in  the  north  of  Africa,  in  Western  Asia,  in  loiiay  and 
also  in  North  Americai  especially  towards  the  Arctic  regiona.  A  nearly  aUied,  hot 
much  smaller  specisa,  the  Rou^footed  Eagle  (Ji.  fkma)/an  inhabitant  of  Gntral 
and  Southern  Europe,  and  of  Asia  as  far  as  India,  has  also  been  Idllsd  in  this  countij; 
Another  allied  species,  the  Aquila  BonneUiiy  is  found  in  Asia  and  the  South  of  Enzfipe^ 
and  sereral  others  are  found  in  oifierent  parts  of  the  Eastern  Hemiq^here. 

The  species  of  the  genus  Circattw,  of  which  one  (C  f^aOicm)  is  found  in  fha  Saofb 
of  Europe,  are  well  known  in  India  as  destroyers  of  snakes  and  Uxards ;  according  to 
Mr.  Blyth,  the  Cireaetus  cheekty  which  is  very  common  in  Lower  Bengal,  jpreyB  much 
upon  frogs,  which  it  clutches  in  the  mud  surrounding  the  tanks. 

Besides  the  Golden  Eagle  thore  are  two  British  species  of  this  family,  botili  of 
which  feed  to  a  great  extent  upon  fish,  and  for  this  reason  are  always  met  with  in  &e 
neighbourhood  of  water.  One  of  these,  the  White-  tailed  Sea  Eagle  {SaUaekts  albieiBa)^ 
is  rather  larger  than  the  Golden  Eagle,  but  exhibits  a  smaller  extent  of  wing,  and 
wants  a  great  deal  of  that  boldness  and  intelligence  of  appearance  which  has  doubtless 
had  much  to  do  with  the  high  reputation  of  the  Golden  Eagle.  This  bird  always 
builds  upon  the  ledges  of  rocks  which  overhang  the  sea,  generally  in  irery  inaccesr 
sible  aituaticoisi  the  nest  is  composed  of  sticks,  sea- weeds,  and  similar  coazae 
materials. 

Large  and  powerful  as  is  the  White-tailed  Eagle,  ho  rarely  ventures  to  attack  anj 
animal  larger  than  a  hare.  lie  feeds  readily,  however,  upon  the  carcases  of  sheep, 
fawns,  and  other  large  animals,  which  may  have  died  from  disease  or  the  severity  of 
the  weather ;  and  carrion  appears  to  form  a  considerable  portion  of  his  nourishment. 
Stranded  fish  are  also  attacked  by  him,  and  he  is  said  by  some  occasionally  to  capture 
fishes  at  the  surface  of  the  open  sea,  and  to  watch  on  the  banks  of  lakes  and  rivers  and 
attack  the  Salmon  and  Trout  when  they  come  into  shallow  water. 

Very  nearly  allied  to  this  is  the  American  White-headed  or  Bald  Eagle  [MaUaetus 
Ut4cocephah(8)f  which  has  been  adopted  as  the  emblem  of  the  United  States.  This  fine 
bird  is  rather  larger  than  the  British  species,  and  exceeds  it  considerably  in  the  extent 
of  its  wings.  It  is  generally  found  in  the  neighbourhood  of  water,  either  on  the  ses 
coast  or  on  the  banks  of  the  lakes  and  rivers ;  and  one  of  its  favourite  stations  is  said 
by  Wilson  to  be  the  Great  Falls  of  the  Niagara,  where,  in  company  with  Vultures  and 
Ravens,  it  feeds  plentifully  upon  the  carcases  of  animals  which  are  carried  down  by 
that  tremendous  cataract.  The  Bald  Eagle,  like  its  European  congener,  is  exceedingly 
partial  to  fish,  and  in  procuring  these  he  employs  a  stratagem  which  shows  him  to  be 
possessed  of  a  good  deal  more  courage  than  the  White-tailed  Eagle.  Perching  on  the 
limb  of  a  tree  which  gives  him  a  good  view  of  the  neighbouring  shore  and  ocean,  be 
watches  the  evolutions  of  the  Osprey  or  Fish  Hawk  {Fandton  Maliaetus)  until  he  sees 
this  industrious  fisher  plunge  down  into  the  waves,  and  emerge  again  struggling 
with  his  finny  prey.  In  a  moment  the  Eagle  dashes  off  into  the  air  in  pursuit  of  the 
Fish  Hawk,  which,  encumbered  with  his  prey,  is  no  match  in  flight  for  his  pursuer. 
The  evolutions  of  the  birds,  each  endeavouring  to  get  above  the  other,  are  described  as 
exceedingly  interesting ;  but  the  result  is  almost  always  the  same,  the  Eagle  overtakes 
the  Fish  Hawk,  who,  finding  himself  unable  to  escape,  utters  a  sudden  scream  and 
drops  the  fish,  when  the  Eagle  descends  with  wonderful  rapidity  and  seizes  the  booty 
before  it  reaches  the  water.  Scenes  of  this  description  are  said  by  Wilson  to  be  of 
daily  occurrence  along  the  Atlantic  sea-board  of  the  United  States ;  but  he  adds  that  the 
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i«  ocMmoxuUy  diiyeai  firom  particular  Apots  ky  the  vnited  hoatiJiitlcs  of  all  ike 
2l0b.fi«wka  in  ^  neiglotbourhood,  when,  being  feirced  to  Imnt  for  luxnad^  he  vsuallv 
iksMlB  V»  Musie  inland,  and  ofteA  nukkes  great  ha\roe  amosogst  domestic  animala, 
aHjamnllyyaiiPg  pig*>  Seia  also  destmetiTe  to  kmb^aftd  has  been  known  to  attempt 
Ae  AitTMtion  of  a  chiUt^  in  nrhich,  hoiroTer,  he  was  .disa|xpaiiited^  as»  after  dragging 
il»  iaaluii;  Jffreral  &et»  its  &oek,  whieh  was  fbrtonate^^  that  he  had  in  his  taknu, 
,g«ra; WRj,  «ad  thoa,  no  doubt,  saTcd  the  ohald's  life.  The  likddba  £agle  has  also  been 
charged  with  cazrying  diildren  away  to  its  nest ;  but  some  nataralists  regard  these 
tales  as  yery  doubtful.  The  Bald  Eagle  breeds  in  tall  trees,  and  returns  every  year  to 
Hie  aama  nest  for  the  purpose  of  breeding.  The  nest  is  composed  of  adcka,  sods,  moss, 
4ba^  and  being  added  to  every  year  soon  becomes  a  prominent  object.  The  bird  lays 
txro  Qggs,  but  iX  is  said  that  one  of  them  is  laid  a  considerable  time  after  the  other,  so 
ikt^  Hhe  warmth  of  the  first  hatched  young  bird  assists  material^  in  the  development 
itf  ihe  seocsid  chiek.  The  attachment  of  these  birds  to  their  yowBjg  is  very  great,  and 
Vikoft  mentioBS  an  instance  in  which,  when  a  tree  bearing  a&Jlai^'s  nest,  was  set  on 
jfite^  tiie-|kaxent  bird  was  so  much  injured  by  the  flames  in  her  aUn^pts  to  relieve  her 
^pEOgeny,  that  it  was  with  difficulty  that  she  made  her  escape. 

The  Osprey  or  Fish  Hawk  {Pandion  Maliaetusj  Fig.  304),  abnttMlbrred  to,  although 
naii  almndant  on  the  coasts  of  North  America,  is  alao  well  Jbmaon  this  side  of  the 
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AUaatic,  and^  in  &ct,  appears  to  exist  alxaoal  all  over  the  world ;  but  it  is  a  migratory 
hifd  in  tiie  temperate  and  colder  regifioa.  It  is  about  two  feet  in  length  and  five  or 
Skiae  in  axtenb  ni  wing,  so  that,  although  it  is  no  match  for  the  great  Bald  Eagle,  it  is 
a  au£ieientily  formidable  bird.  Nevertheless,  it  appears  to  confine  its  depredations 
antfrely  to  fishes,  and  Wilson  states  that  he  had  never  heard  of  its  attaking  small  birds 
or  aay  otlier  land  animals.  In  the  pursuit  of  their  finny  prey,  however,  these  birds 
exhibit  great  skill  and  industry. 

They  sail  about  gently  over  the  water,  at  a  considerable  height,  carefully  watching 
until  a  fish  comes  sufficiently  close  to  the  surface  to  be  taken  by  a  sudden  plunge, 
when  in  a  moment  their  wings  are  closed,  and  they  descend,  to  use  Wilson's  words. 
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'^  like  a  perpendicular  torrent,  plunging  into  the  sea  with  a  loud  rushing  sound,  and 
with  the  certainty  of  a  rifle."  The  bird  rises  again  almost  immediately  from  the 
water  with  the  fish  in  his  talons,  shakes  himself,  as  a  dog  would  do,  to  get  rid  of  the 
moisture  that  hangs  about  his  feathers,  and  then  directs  his  course  towards  the  shore. 
When  the  wind  blows  from  the  direction  in  which  the  Fish  Hawk's  nest  lies,  the 
tackings  adopted  by  the  loaded  bird  to  avoid  flying  directly  in  the  wind's  eye  are 
described  as  yery  ingenious.  This  will  not  be  wondered  at  when  we  consider  that  the 
fish  which  this  small  Eagle  sometimes  bears  to  the  shore  are  considerably  heayier  than 
himself. 

The  foot  of  the  Osprey  (Fig.  305)  is  beautifiLlly  adapted  for  the  capture  of  its 

slippery^prey.  The  tarsus 
is  Tery  stout,  and  the 
toes  strong  and  armed 
with  long,  acute  claws; 
the  upper  part  of  the  toes, 
as  in  all  the  other  Eagles, 
is  covered  by  a  few  scu- 
tella,  especially  towards 
the  apex;  but  the  scales 
of  the  sides,  and  those 
covering  the  pads  beneath 
the  toes,  are  all  furnished 
with  small  central  points, 
many  of  which  are  so 
long  as  to  merit  the  name 
of  spines,  and  would  of 
course^be  of  the  greatest 
service  in  enabling  the 
bird  to  take  a  firm  hold 
of  the  smooth  body  of  a 
fish.  The  outer  toe,  also 
is  capable  of  being  turned 
back  80  as  to  form  at  least 
a  right  angle  with  the 
middle  toe,  and  thus  the 
prey  can  scarcely  fail  of 
being  firmly  grasped. 

It  builds  a  large  nest, 
generally  in  a  high  tree, 
but  sometimes  at  no  great 
height  from  the  ground; 
and]  Mr.  Audubon  states 
that  he  twice  saw  the  nest  of  this  bird  on  the  ground  itself.  The  eggs  are  three  or 
four  in  number,  and  during  the  process  of  incubation  the  female,  although  she 
occasionally  takes  a  short  flight,  is  regularly  supplied  with  food  by  the  male. 

Two  other  species  of  Osprey s  are  found  in  the  East  Indies,  and  a  third  in  Aus- 
tralia ;  but  they  appear  to  be  very  similar  to  the  common  species  in  their  habits. 
The  Maliastur  Indus,  or  PoudicheTry  Eagle,  called  the  Brahming  Kite  by  the 


Fig.  305.— Foot  of  the  Osprey  {Pandion  HaliaSltu), 
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European  residents  in  India,  feeds  to  a  certain  extent  on  fishes,  which  it  snatches 
tnm  the  surface  of  the  water ;  but  it  also  preys  upon  small  birds  and  other  animals, 
including  crabs  and  insects,  and  will  not  refuse  carrion.  It  is  regarded  by  the  Hindoos 
as  sacred  to  Vishnu. 

Amongst  the  South  American  Eagles  we  may  notice  the  Harpy  Eagle  {Sarpyia 
dMiruetor)y  which  is  one  of  the  largest  birds  in  ^e  group.  It  measures  about  three 
feet  and  a  half  in  length,  and  its  bill  and  claws  are  Tery  large  and  robust,  giving  it  a 
most  formidable  appearance,  which  is  considerably  enhanced  by  the  singular  crest 
which  ornaments  the  back  of  the  head.  Its  aspect,  however,  is  by  no  means  so  im- 
posing as  that  of  the  Golden  Eagle.  This  bird  is  found  in  the  warm  regions  of  the 
interior  of  South  America.  Several  other  species  of  Eagles,  belonging  to  the  genus 
JHorphuuB,  are  also  found  on  that  continent.  Africa  and  Australia  likewise  possess 
several  species  of  this  sub-family. 

4  The  Buzzards,  forming  the  subfamily  of  the  ButeonintBy  like  the  Eagles,  have  the 
basal  portion  of  the  ridge  of  the  upper  mandible  nearly  straight  as  far  as  the  extremity 
of  the  cere,  which  covers  more  of  the  bill  than  in  the  Eagles.  The  bill  is  broader  at 
the  base  than  in  the  other  Hawks,  and  compressed  towards  the  tip,  with  the  sides 
doping  and  but  slightly  convex,  and  the  lateral  margins  distinctly  festooned.  The 
wings  are  long,  broad,  and  rounded,  with  the  third  and  fourth  quills  usually  the 
longest.  The  legs  are  short  and  robust,  with  the  tarsi  sometimes  naked,  and  scutel- 
lated  both  in  front  and  behind,  sometimes  feathered  in  front  half-way  and  sometimes 
completely  clothed  with  feathers  to  the  base  of  the  toes.  The  latter  are  rather  short, 
and  by  no  means  so  robust  as  those  of  the  Eagles. 

The  Buzzards  greatly  resemble  the  Eagles  in  their  general  form,  but  some  of  them 


^,  d  icv         ■  ■•    - '.-' 

Fig.  306.— Head  of  the  Common  Buzzard-(i?ii#M  vuXgwis.)^  ■'.".•  "T 

also  present  affinities  to  the  Hawks  and  Kites  botb  in  str^c;ture  ac^habils*  ^hoyiajre 
generally  regarded  as  the  least  active  of  the  Hawk  family,  but  proceed, wititi  conaiderf 
able  rapidity  when  progressing  in  a  direct  cou]»e-j  And  o/teO}  like  the  i  Eagles,  aseend 
to  a  great  height  in  the  air,  and  then  sail-^nvcijqcj^  is4threz|eHded5nngs>  >  When 
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flearcbing  for  prey,  Ibe  Bnnardfl,  like  ^be  ordinary  abort- winged  SanHcB,  §j  akng  tt 
bat  a  small  eleyation ;  tbeir  fbod  oonsists  pandpally  of  amall  birds  and  qnadnpeds, 
upon  wbicb  tbey  potmce  on  tbe  gronnd,  rarely  pnrsuing  biida  cm  4be  wing.  They 
also  feed  upon  reptiles,  insects,  and  worms. 

Tbese  birds  ooour  in  eH  x^urts  of  (tie  world,  but  tbey  are  most  abundant  m  the 
Western  Hemispberc,  especially  in  South  America.  Three  qieoiee  are  known  to  oocor 
in  Europe,  including  Ifce  Bee  Hawk  or  Honey  Buszaid  {Pemu  aptponca),  wldflh  is 
placed  by  some  authors  amongst  tbe  Kites.     All  tbese  species  are  found  in  Britain. 

The  most  abundant  is  tbe  Common  Bussard  {Buteo  wtifyarity  Fig.  306),  a  bixd  dbont 
twenty  inches  in  length,  which  is  yery  generally  dSstributed  in  all  ports  of  the 
kingdom,  and  is  a  permanent  resident  with  us.  Its  food  oonaists  mostly  of  small 
birds,  mice,  shrews,  moles,  small  reptiles,  insects,  and  worms ;  b»t  it  also  •coasicmallT 
attacks  Partridges  and  Grouse.  In  some  places  it  is  known  as  the  Kite  or  Glead,  but 
is  quite  distinct  from  tbe  True  Kite.  According  to  the  nature  of  tbe  eoontry  in  which 
it  dwells,  it  builds  its  nest  either  in  trees  or  on  tbe  ledges  of  rofiks ;  the  mateiiaJs 
employed  in  both  cases  are  tbe  same, — namely,  sticks,  twigs,  and  bea(&,  with  a  lining 
of  wool  and  grass.     Tbe  eggs  are  three  or  four  in  number. 

Tbe  Buzzard  is  generally  considered  to  be  an  indolent  and  net  TBfy  oonrageoas 
bird,  and  its  character  certainly  does  not  present  any  points  of  great  iatorost.  It  is, 
howeyer,  noted  for  its  attention  to  its  young ;  and  in  de&uk  of  the  proper  objects  «f 
their  maternal  solicitude.  Buzzards  in  captivity  haye  repeatedly  batched  and  brought 
up  the  young  of  other  birds.  An  instance  of  this  is  related  im  the  following  woids  hf 
Mr.  Yarrell: — "A  few  years  back,'*  he  writes  in  184^,  "a  female  Buzsard,k^  ii 
the  garden  of  the  Chequers  Inn,  at  TJxbridge,  showed  an  inclination  to  sit  by  eollecting 
and  bending  all  the  loose  sticks  she  could  obtain  possession  of.  Her  owner,  noticing 
her  actions,  supplied  her  with  materiaisi  she  «ompleted  her  nest,  and  sat  on  two  hen's 
^SS^i  which  she  hatched,  and  afterwards  wmmi  the  young.  Since  then  she  hu 
hatched  and  brought  up  a  brood  of  cbiokfns  cwy  faar.  ....  One  summer,  in  order 
to  saye  her  tbe  fatigue  <^  sitting,  some  youg  lAicJiriiSj  just  hatched,  were  put  down  to 

her ;  but  she  destroyed  tbe  wbole Wkoa  fledk  ««b  given  to  her,  she  was  veiy 

assiduous  in  tearing  and  offering  it  as  food  to  kor  ■ooiH^,  and  appeared  uneasy  ii^ 
after  taking  small  portions  from  her,  they  turned  «w«y  to  pMk  up  grain." 

The  second  British  qtecies,  ihe  Bougk4egged  Ihisawi  (^.  lagopus)^  which  is  dis- 
tinguished from  the  former  by  its  featfaend  tarsi,  as  by  ae  flMSns  so  well  known  here 
as  tbe  common  Buzzard ;  and,  indeed,  it  is  only  to  be  n^alai  «s  a  winter  visitor 
from  the  north.  It  is,  however,  generally  distributed  orer  llit  mmtffmit  of  Europe, 
has  been  found  in  Africa  as  far  south  as  the  Cape  of  Crood  Hiopi^  «m1  ^9  occurs  in 
many  parts  of  the  United  States.  It  is  a  rather  larger  bird  tban  the  common  Buzzard, 
which,  however,  it  closely  resembles  in  its  habits  and  food,  although  it  appears  to 
prey  upon  animals  of  rather  larger  size,  such  as  rabbits  and  wild  ducks.  It  breeds  in 
the  northern  regions,  and  mimtes  southwards  for  the  winter.  Its  nest  is  said  to  be 
built  in  high  trees.  • 

Tbe  Honey  Buialas^  {i'mwj  apivwus,  Fig.  307),  appears  to  be  a  rare  bird  in  most 
parts  of  Europe,  and  in  this  country  it  is  only  a  summer  visitor.  It  is  a  rather  larger 
«S»d^yBia  eiftei»  #f ^fbe'" fyrecedlii^/  but  is  said  to  live  to  a  great  extent  vpcm  wa^ 
^ttiHiiiii'  4asr¥8^;''^lAtfdL%afvelfi#«M-'be«i  found  in  its  stomach,  and  in  search  of  whiek 
k:w>4lQia»ttl^'rieen  iig^^it^  ^tegeaeral  habits,  however,  are  little  known;  but  it 
•pfsArs  6(lJ[iQtd  «iAy  wpen-te  smfiDer^'knimals,  and  especially  upon  iaeeets  wdA  cata^ 
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pfflan.    The  P#rn»emteifls«n  Indian  flpedes,  has  also  been  fo^ 

cf  graentth  matter  in  the  etomaGh,  which  oould  only  be  re^aoded  as  the  remains  of 

eaterpiUars ;  and  other  specimens  of  that  species  had  tiie  fltomabh  partly  jBlled  with 


Fi?.-807.~Head  of  the  Honey  Boczard  {Pemu  «yto»r««). 

honey,  an  article  of  diet  for  which  the  European  Honey  Buzzard  is  said  to  have  a 
predilecticm.    The  nests  of  these  birds  are  built  in  tall  trees. 

The  transition  from  the  Eagles  and  Buzzards  to  the  Vultures  is  effected  !by  the 
h^lyboriruBy  or  Caraoaras,  which  possess  the  carrion-feeding  habits  of  the  latter,  with 
the  general  structure  of  the  birds  of  the  family  Falconidao,  These  birds  have  the  bill 
rather  elongated,  with  the  basal  portion  straight,  the  tip  but  moderately  hooked,  and 
the  lateral  margins  of  the  upper  mandible  very  slightly  festooned.  The  wings  are 
elongated,  with  the  third,  fourth,  and  fifth  quills  the  longest;  the  tarsi  are  long, 
dender,  and  covered  with  scales ;  the  surface  of  the  crop,  and  eAen  that  of  part  of  the 
head  and  throat,  are  naked,  or  clothed  only  with  a  woolly  dewn,  l^^viag  the  bird  an 
exceedingly  vultunne  character. 

With  the  exception  of  the  Serpent-««ita!s,  1^  %irAi  of  this  group  axe  nove  Umited 
in  their  distribution  than  those  of  any  other  sHb-family  of  Faloosdions  'Krdiu  They 
ue  almost  entirely  confined  to  South  America,  only  a  sing^  specieB  iMWHring  also  in 
the  southern  parts  of  North  America,  whilst  another  extends  its  range  iato  4he  idands 
of  the  Southern  Ocean. 

The  habits  of  the  species  have  been  admirably  detailed  %y  Mt  DnrwiB.  The 
eoBunonest  species,  which  appears  to  be  found  in  all  pexts  of  Soolih  America,  is  tho 
Bd^borus  brastHetuis^  which,  according  to  Mr.  Darwin,  is  cafied  Uie  Carrancha  in  the 
icigion  of  La.Plata.  Together  with  a  smaller  species  {Milmiffo  ehimango),  it  constantly 
frequents  the  neighbourhood  of  slaughter-houses,  and,  when  the  vultures  have  taken 
their  fill  of  the  carcase  of  any  animal  that  dies  en  the  plains,  these  two  Hawks  follow 
them,  and  pick  the  bones  clean.  Of  the  carrion-eating  habits  of  these  birds,  Mr. 
Darwin  adds,  any  ono  may  convince  himself  '^  by  walking  out  on  one  of  the  desolate 
plains,  and  then  lying  down  to  sleep.  When  he  awakes,  he  will  see,  on  each  surround- 
ing hillock,  one  of  these  birds  patiently  watching  him  with  an  evil  eye."  Besides 
cazrian,  however,  the  Caracaras  feed  on  worms,  mollTuea,  insects,  and  frogs— in  fact. 
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on  almost  anything  that  serves  as  food  to  the  smaller  Hawks,  whilst  occasionally  five 
or  six  Carranchas  will  unite  in  chasing  the  Herons,  or  other  large  birds,  and  they  are 
charged  with  destroying  new-bom  lambs.  They  are  inactive  birds,  especially  when 
full-fed,  and  their  flight  is  slow  and  heavy.  On  the  ground  they  run,  some  of  them 
pretty  quickly.  Their  cry  is  usually  harsh  and  guttural,  and,  whilst  uttering  it,  they 
gradually  throw  the  head  backwards,  with  the  bill  wide  open,  until  at  last  the  crown 
of  the  head  almost  touches  the  lower  part  of  the  back.  The  Carrancha,  and  probably 
the  other  species,  builds  a  large  rude  nest,  either  in  a  l«w  cliff  or  in  a  bush  or  tree. 

The  Chimango  (MUvago  chimango)^  already  mentioned,  is  said  by  Mr.  Darwin  to 
be  "  generally  the  last  bird  that  leaves  the  skeleton ;"  and  he  adds,  that  it  "  may  often 
be  seen  within  the  ribs  of  a  cow  or  horse,  like  a  bird  in  a  cage." 

All  these  birds  appear  to  be  exceedingly  tame  and  impudent  when  in  search  of 
food ;  but  one  species,  the  Milvago  Australisy  which  inhabits  the  Falkland  Islands  in 
great  abundance,  exhibits  a  greater  degree  of  boldness  than  any  of  the  others.  When 
the  "  Adventure"  was  at  the  Falklands  in  the  winter,  these  birds  would  attempt  to 
seize  the  geese  which  they  had  shot,  and  carry  them  off  before  their  eyes ;  and  on  one 
occasion  they  dashed  down  upon  a  dog  that  was  lying  asleep  close  by  one  of  the  party. 
They  would  fly  on  board  the  ship  in  search  of  plunder,  and,  as  they  possessed  all  the 
thieving  propensities  of  the  Corvine  birds,  they  turned  out  exceedingly  disagreeable 
neighbours.  Thus  they  carried  off  a  large  black  glazed  hat  for  nearly  a  mile,  and  a 
pair  of  the  heavy  balls  used  in  catching  cattle  were  served  in  the  same  manner,  whilst 
a  small  compass,  in  a  red  morocco  case,  appears  to  have  had  such  attractions  for  them, 
that  they  conveyed  it  away  beyond  all  hope  of  recovery.  The  flesh  of  these  birds, 
when  cooked,  is  said  to  be  white  and  good. 

From  these  South  American  carrion-eaters  to  the  Vultures,  forming  the  family  F«ft«- 
riday  is  an  easy  step.  In  these  the  bill  is  rather  elongated,  sometimes  strong,  sometimes 
slender,  but  always  straight  in  its  basal  portion,  and  rather  suddenly  hooked  at  the  tip 

(Fig.  308).  The  eyes,  as  in 
the  preceding  family,  are 
placed  on  the  sides  of  the 
head,  but  they  are  not 
overshadowed  by  the 
strong  bony  ridge,  which 
gives  those  organs  their 
peculiarly  sunken  appear- 
ance in  the  Falconids. 
The  wings  are  long  and 
pointed ;  the  tarsi  short, 
stout,  and  covered  with 
reticulated  scales ;  and  the 
toes  are  of  moderate  size, 
the  hinder  one  short  and 
rather  elevated,  and  all 
armed  with  strong  but 
blunt  claws.  In  the  more  typical  form%  of  these  birds,  the  head,  and  frequently  the  neck 
also,  are  quite  bare  of  feathers,  or  clothed  only  with  a  sort  of  woolly  down, — a  character 
which  renders  the  bird  almost  as  disgusting  to  the  eye,  as  their  habits  to  the  imagi- 
nation.   This,  however,  is  a  feeling  which  certainly  ought  not  to  be  indulged,  as  some 


Fig.  808.— Head  of  the  Egyptian  Vulture  [Neophron  perenoptenu). 
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of  the  ugliest  of  these  birds  are  of  the  greatest  importance  to  the  natives  of  the 
countries  which  they  inhabit^  by  quickly  remoying  decomposing  animal  matters  and 
filth  of  all  kinds,  which,  in  those  warm  climates,  would  soon  become  offensive,  if  not 
pernicious. 

Of  the  two  groups  into  which  we  divide  the  Vultures,  that  which  approaches  most 
closely  to  the  Eagles  is  the  sub-family  of  the  Qypaetinay  or  Bearded  Vultures,  in 
which  the  head  and  neck  are  entirely  clothed  with  feathers,  and  the  cere  of  the  upper 
mandible  is  hidden  by  projecting  bristles.    This  group  only  includes  a  single  species — 


4 

Fig.  309.— Bearded  Vulture  {Gypaetus  harhatwt), 

the  Griffon,  or  Bearded  Vulture  {Oypaetus  barbaius^  Fig.  309), — ^the  largest  of  European 
birds.  Thiy  large  and  powerful  species  measures  about  four  feet  and  a  half  in  length, 
and  its  wings  extend  to  the  enormous  width  of  nine  or  ten  feet.  The  colour  of  the 
upper  parts  in  old  birds  is  grayish  or  blackish  brown,  with  the  tips  of  the  shafts  white ; 
the  lower  parts  are  orange  yellow,  and  the  head  and  neck  whitish.  It  is  found,  but 
not  abundantly,  in  various  parts  of  Europe,  Asia,  and  Africa,  apparently  principally 
to  the  north  of  the  line.    In  Europe  it  occurs  as  far  north  as  Germany. 

Its  habitation  is  always  amongstjhigh  mountains,  and  it  builds  its  nest  in  the  most 
inaccessible  situations,  so  that  its  construction  is  still  unknown.  In  its  bold  and 
predatory  habits  it  resembles  the  Eagles,  and,  unlike  the  filthy  birds  which  form  the 
greater  part  of  the  family,  it  will  refuse  putrescent  fiesh,  unless  most  sharply  pressed 
by  hunger.  Its  food  consists  of  birds  and  young  Mammalia.  In  Europe  it  destroys 
lambs,  kids,  and  young  chamois;  indeed,  its  German-Swiss  name  of  Lannnergeyer 
refers  to  its  partiality  for  lambs.  It  is  also  recorded  to  have  occasionally  carried  off 
children.  Several  instances  of  this. kind  are  said  to  have  occurred  in  Switzerland; 
and  Bishop  Heber  heard  that  the  same  thing  had  taken  place  in  India.  Large  animals 
the  Bearded  Vulture  is  said  to  pursue  until  he  drives  them  over  some  precipice,  when 
he  can  descend  and  feed  upon  them  at  his  leisure. 

The  second  sub-family  includes  the  true  Vultures,  or  Vidturina,  distinguished  by 
having  the  head,  and  usually  more  or  less  of  the  neck,  either  naked  or  covered  with 
down.  These  birds  are  of  moderate  or  large  size ;  they  occur  in  both  hemispheres, 
bat  are  principally  confined  to  the  warmer  climates,  only  two  or  three  species  extending 
mto  the  temperate  regions.  Their  habits  are  disgusting  in  the  extreme  to  our  ideas, 
as  they  appear  to  have  an  especial  predilection  for  carrion,  by  the  removal  of  which, 
and  otilier  nuisances,  they  certainly  confer  the  greatest  benefits  on  the  inhabitants  of 
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hot  climates,  bv  whom  they  are  generaUj  regarded  with  £avour.  When  attracted  hy 
the  carcase  of  some  large  animal,  the  Yultures  offeen  flock  togetifcer^  often  firoai  eoii!- 
■iderable  distances.  The  modo  in  whixdi  ^ey  acquire  their  knowledge  of  the  presenoa 
of  their  fayourite  food,  appears  to  be  still  rather  doubtful ;  some  naturalists  maintaining 
that  they  acre  guided  by  the  sense  of  smell,  whilst  others  insist  tint  it  is  to  sif^t  ak>ne 
that  they  we  indebted  for  their  information.  Some  years  ago  this  was  the  subject  of 
acrimonious  disputes  amongst  some  omithologiBtB ;  but  tiie  most  genHcally  received 
(pinion  at  presoit  is,  that  the  Vultures  disooyer  Iheir  prey  by  sig^t.  Some  of  them  also 
prey  upon  living  animals,  in  the  same  manner  as  the  other  Eaptorial  birds. 

They  fly  pretty  well,  often  soaring  to  a  great  height,  and  sailing  in  large  circles. 
Their  nests  are  made  on  the  gEoond  or  amongst  rocks,  and  sometiBm  aTso  in  trees ; 
they  appear  to  be  eyen  mdce  iium.  ^t&mr  «f  Hm  FalconidM^  Hair  eggs  are  usually 
fix)m  two  to  four  in  number. 

Of  the  species  belonging  to  the  OB'WWii^  ^bnm  aa  eommonly  found  in  the  South 
of  Europe.    These  are  the  Vuitur  mommkm,  ok  Jtaa&HHafnlMA-;  the  Gifps  fidvus,  or 

TawMpTntton-  (Fig.  310) ;  and  the  Neophron 
pii  imugm  ■%  or  Egyptian  Vulture  (Fig.  308), 
^nyprml^  calkd  Pharaoh's  Chicken.  These 
oecasiaiiidly  tisfe  central  Europe,  and 
of  the  last  two  species  haye  been 
killed  in  England. 

Amongst  the  American  species  wc  may 
notice  the  famous  Condor  (jSareorhamphus  gry- 
phus),  alout  which  so  many  wonderfid  stoiia 
were  told  by  the  older  writers.  The  accomits 
giyen  of  its  size  and  powers  seemed  almost  to 
justify  the  descriptions  of  the  fabulous  Soe  in  the 
tales  of  Arabian  yoyagers.  It  is,  howeyer,  only 
a  little  larger  than  the  Bearded  Yuhore  ol 
Europe,  and  appears  to  be  infeior  to  tbt 
powerful  bird  in  the  extent  of  its  wings  and 
the  strength  of  its  talons.  In  its  haTnts  it  is 
intermediate  between  the  Bearded  Yultnre  and 
the  orduiaiy  Vultures ;  it  feeds  principally  on  the  dead  carcases  of  animala,  but  iri& 
occasionally  make  a  combined  attack  eyen  upon  large  quadrupeds.  It  inhahits  the 
most  inaccessible  parts  of  the  Andes,  usually  at  a  height  of  ftxnn  10,000  to  15,000  ftM, 
where  it  breeds  and  brings  up  its  young,  laying  its  two  large  white  eggs  upon  the 
bare  rock.  In  its  flight  it  rises  to  immense  heights  in  the  air.  The  highest  fligjit 
obseryed  is  said  to  be  21,000  feet ;  but  it  is  probable  that  the  bird  may  attein  a  ^ 
greater  deration.  It  usually  sails  in  majestic  circles,  with  the  wings  fully  expanded 
and  motionless ;  and  Mr.  Darwin  states  that  he  once  watched  some  ibr  half  an  hour 
without  perceiying  the  slightest  flapping  of  the  wings.  Changes  of  direotion  a^eaied 
to  be  produced  by  the  yigorous  action  of  the  head  and  taiL 

Ano^er  species  of  the  genus  Smrcftrhampkus  (so  called  from  tiie  flediy  wmtlles  about 
&c  head  and  base  of  &e  bill),  is  the  £ing  Vulture  {S.  ptipm),  which  is  not  nncoimiioB 
in  Brazil  and  Guiana.  This  bird  is  remarkable  ibr  the  brilliant  colours  of  the  naked 
skin  of  the  head  and  neck,  and  also  for  the  apparent  respect  which  is  paid  to  him  by 
the  common  Brazilian  Vultures.    It  is  said  that  if  a  Elng  Vultnre  approaelies  a  carcase 


Fig.  310.— The  Tairay  Vulture  ( Gyptfulttu) .   . 


THE  KAMBCALIA.  376 


alMHtt  yihkih  ftBumbes  oi  the  oommoa  species  have  already  collected,  the  latter  will 
flMeUy  gtm  iray,  and  stand  looking  on  until  the  new-comer  has  gorged  himself.  It 
is  from  this  that  he  derives  his  title  of  the  King  of  the  Vultures.  This  hird  is  said  to 
make  its  nest  in  hollow  trees. 

The  common  American  Vulture  is  the  Tozio^  Toltore  {Cathartes  aura),  or  Turkey 
Buzzard,  as  it  is  sometimes  called.  It  is  fsnaei  a&nndantly  in  almost  all  parts  of 
America,  hut  more  especially  in  the  trc^^iLnl  regsMMfc  la-  tihe  colder  parts  of  the  conti- 
nent it  is  m^p-ata^.  Two  or  three  o&er  JMtsAj  allied  8peeSe»  aire  found  in  different 
parts  of  JbMrioai. 

With  tlto  '^xHmm  we  conehidi»  tlie  seite  of  lards^  and  sow  proceed  to  the  last  and 
highest  class- ef  tilfce  Animal  IRpgdoim^  Aat  of  the  IVf  AKiiffi\ia^^>  mIkkA  Jacfodes  our  own 
species  amon 


Oenexal  Chara4^eM. — ^The  gie«li  mAJority  of  the  ai^xnaiB  iodiilded'in  the  class 
of  Mammalia,  are  those  commonly  kno^Mm  ar  Quadrupeds,  that  is  to  say  animals  which 
have  four  fe^t  adopted  for  progression  <n  a- solid  surface.  We  osniiot  however  say  that 
the  old  term  Quadruped  is  synonymous  with  Mammal,  as  it]  is  just  as  applicable  to 
many  Eeptiles  as  to  the  true  Mammalia,  whilst  some  important  members  of  the  latter 
class  cannot  be  denominated  Quadrupeds.  The  leading  character  upon  which  the 
separation]  of  this  class  from  the  rest  of  Ibe  Vertebrata  is  founded,  consists  in  their 
truly  viviparous  reproduction,  and  the  peeuliar  provision  for  the  sustenance  of  the 
young  for  some  time  after  their  birth,  to  which  we  shall  have  occasion  to  refer  here- 
after. ~" 

The  form  of  the  body  in  the  Mammalia  varies  very  considerably,  but  we  oan  always 
^stinguish^  at  least  in  the  skeleton,  a  division  of  the  animal  into  three  regions, — the 
head,  neck,  and  trunk.  In  by  far  the  greater  part  of  the  class,  these  three  divisions  are  • 
dearly  perceptible  in  the  living  subject,  and  it  is  only  in  the  fish-like  Cetacea  that  the 
aeek  becomes  as  it  were,  amalgamated  with  the  trunk.  The  limbs  are  always  four  in 
ttiimber,  but  they  undergo  so  many  modifications  in  form,  that  we  must  leave  their 
C(msiderati(HL]until  we  come  to  treat  of  the  skeleton.  The  jaws  instead  of  being  covered, 
aa  in  the  Inrds,  with  a  homy  bill,  are  concealed  by  fleshy  lips,  and  armed  with  bony 
feetb.  The  dothing  of  the  body  also  is  different  from  that  of  any  of-  the  other  verte- 
kated  animals ;  it  consists  of  hair,  and  although  it  certainly  und^nf^oes  eoasid«rable 
iMdifioatioas  in  different  members  of  the  group,  yet  fbw  are  »tir^  deatitate  of 
true  hairs. 

The  bones  of  the  Mammalia  are  distinguished  from  those  of  birds  by  the  absence  of 
the  aiF  cells,  which  in  those  animals  give  to  the  skeleton  the  lightness  necessary  for 
their  aerial  existence ;  most  of  the  bones  in  the  Mammalian  skeleton  are  solid,  and  the 
fsvitiea  of  those  which  are  not  so,  are  filled  with  a  peculiar  oily  matter,  calleJ  marrow. 
Some  of  the  bones  of  the  head  are,  however,  usually  flimished  with  air  cells,  but  these 
do  not  oommunicate,  as  in  birds,  with  the  lungs,  but  receive  their  supplies  of  air  from 
the  nose  and>  ear.  These  air  cavities  are  known  as  sinuses,  and  those  of  the  frontal 
bone  acquire  a  large  size  in  many  of  the  Kuminant  quadrupeds  (such  as  the  Ox,  Sheep 
Ibc),  whilst  it  is  to  the  great  extent  of  the  air  cells  in  the  cranial  bones  that  the  Elephant 
is  indebted  for  the  large  size  of  his  head,  which  is  such  an  important  element  in  pro- 
booing  the  striking  sagacity  of  his  appearance. 

The  general  structure  of  the  skeleton  is  as  follows.    The  skull  is  of  variable  form, 
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but  the  bones  both  of  the  cranium  and  fiEu^  are  immoyeablj  connected  with  each  other, 
ft  character  which  does  not  occur  in  any  of  the  preceding  classes.     The  cayity  of  the 


Tig,  811. — Skeleton  of  the  Camel,  ve,  cervical  vertebrae ;  vd,  dorsal  vertebrae ;  «/,  Inmbar  Tert^ 
bne;  v«,  sacral  vertebrce;  v^,  caudal  rertebrce;  c,  ribs;  o,  scapula;  A,  humerus;  cu,  arm- 
bone;  cOf  carpus;  mc, metacarpus ;  ^A,  phalanges ;  fe,  femur;  ro, patella;  ti,  tibia;  to, tarsus; 
mt,  metatarsus. 

cranium  is  also  larger  than  in  the  reptiles  and  birds.    The  base  of  the  skull  is  formed 
by  the  occipital  bone,  which  here  forms  a  single  bone  perforated  by  the  great  foramen 

through  which  the  base  of  the  spinBl- 
*  f    o       n  m  cord  passes.  It  bears  dose  to  this  aper- 

/  ture  a  pair  of  prominent  condyles 

(or  articulating  tubercles)  by  which 
itn  the  skuU  is  articulated  to  the  fint 
vertebra  of  the  neck.  The  position 
i  of  the  occipital  bone  in  relation  to 
the  mass  of  the  skull  varies  greatly, 
and  it  is  upon  this  that  the  direction 
of  the  head,  as  compared  with  that  of 
the  axis  of  the  body,  entirely  de- 
pends. Thus  in  man  the  occipital 
bone  occupies  the  lower  part  of  the 
skull,  so  that  the  condyles  tie 
brought  nearly  under  its  centre; 
hence  the  head  is  kept  in  equilibrium,  and  its  direction  becomes  perpendicular  to  thtt 
of  the  axis  of  the  body.  As  we  recede  from  man,  however,  the  occipital  bone 
gradually  shifts  its  position  backwards  until  in  the  lower  Mammalia,  it  actually  fonns 
the  posterior  portion  of  the  skuU j  and,  in  proportion  as  it  approaches  this  position,  the 


Fig.  312.— Skull  of  the  Horse ;  oe,  occipital  bone ;  t, 
temporal;  /,  frontal;  n,  nasal;  m,  superior 
maxillary;  tm,  intermaxillary;  m»,  inferior 
maxillary ;  o,  orbit ;  t,  incisor  teeth ;  e,  canines; 
mo,  molars. 
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direotioii  of  the  head  becomes  nearer  and  nearer  to  that  of  the  general  axis.  In  front 
of  the  occipital  bone  the  floor  of  the  cranial  cavity  is  formed  by  the  sphenoid  bone^ 
which  although  usually  free,  is  not  unfrequently  amalgamated  posteriorly  with  the 
occipital.  The  wings  of  the  sphenoid  bone  form  part  of  the  sides  of  the  cranium,  which 
howeyer  are  formed  principally  by  the  temporal  bones,  which  in  adult  animals  form  a 
single  plate  on  each  side  of  the  head.  In  the  young  state  each  of  the  temporal  bones 
is  composed  of  four  distinct  pieces,  which  are  usually  recognizable  in  the  adult ;  these  are 
the  petrous  portion  of  the  temporal  bone  (os  petrosum)  which  forms  part  of  the  base  of  the 
skull,  and  encloses  the  labyrinth  of  the  ear ;  the  mastoid  process,  which  often  contains 
cavities  connected  with  the  ear;  the  tympanic  bone,  surrounding  the  tympanum, 
which  although  often  small,  is  frequently  developed  into  a  large  bladder-like  protuber- 
ance beneath  the  skull ;  and  lastly  the  squamous  portion  of  the  temporal  bone,  which 
forms  a  larger  or  smaller  part  of  the  side  walls  of  the  skull.  From  the  temporal  bone, 
immediately  in  front  of  the  ear,  arises  a  process  which  runs  forward  to  meet  a  similar 
process  of  the  malar  bone ;  these  form  the  zygomatic  arch.  The  posterior  portion  of 
the  roof  of  the  skull  is  formed  by  the  two  parietal  bonesy  and  the  anterior  portion  by  the 
frontal  bones:  the  latter  however  in  some  Mammalia,  as  for  instance  in  man,  imite  to 
form  a  single  plate.  The  horns  of  the  Ruminants  are  supported  upon  processes  of  the 
frontal  bones.  In  front  of  the  cranial  cavity,  is  the  ethmoid  bone,  through  which  the 
olfactory  nerves  pass,  and  which  also  sometimes  assists  in  the  formation  of  the  inner 
walls  of  the  orbits. 

The  facial  bones,  consist  of  a  pair  of  nasal  bones  which  cover  the  cavity  of  the  nose 
and  are  usually  of  considerable  size  ;  a  pair  of  maxillary  hones  forming  the  sides  of  the 
upper  jaw  ;  a  pair  of  intermaxillary  bones j  placed  immediately  below  the  nose  and  bear- 
ing the  incisor  teeth,  which  however  are  sometimes,  as  in  man,  amalgamated  with  the 
maxillaries ;  and  a  pair  of  malar  bones  which  form  the  outer  and  inferior  margin  of  the 
orbits,  and  give  rise  to  the  process  which  completes  the  zygomatic  arch.  The  orbits 
are  completed  by  the  lacrymal  bones. 

The  roof  of  the  mouth  is  composed  of  the  horizontal  process  of  the  maxillary  and 
intermaxillary  bones,  and  behind  these  the  true  palatine  bones.  The  pterygoid  bones 
vhich  in  the  birds  are  quite  distinct  are  in  the  Mammalia  amalgamated  with  the  sphenoid; 
besides  these  the  nose  includes  the  vomer  and  a  pair  of  turbinated  bones. 

The  lower  jaw  never  consists  of  more  than  two  pieces,  thus  forming  a  striking 
otHntrast  to  the  Reptiles,  in  which  each  half  of  this  organ  is  always  of  a  compound 
nature.  When  the  two  halves  of  the  lower  jaw  form  separate  bones,  they  are  united 
in  front  by  cartilage,  but  in  the  majority  of  the  Mammalia  they  are  firmly  attatched 
to  each  other  cither  by  a  suture,  or  by  tJie  complete  amalgamation  of  the  two  halves, 
which  then  form  a  single  piece.  The  lower  jaw  is  articulated  to  the  temporal  bone, 
close  to  the  base  of  the  zygomatic  process.  At  this  point  we  find  a  more  or  less  distinct 
cavity  for  the  reception  of  the  convex  articulating  surface  of  the  lower  jaw,  and  both 
these  surfaces  vary  greatly  in  size  and  form  according  to  the  particular  motion  required 
by  the  lower  jaw.  Thus,  to  take  two  extreme  instances,'in  the  carnivorous  cats,  in  which 
the  motion  of  the  jaw  is  directly  up  and  down,  the  condyle  is  elongated,  somewhat 
cylindrical  and  placed  transversly  upon  the  jaw ;  it  fits  accurately  into  a  corresponding 
transverse  groove  at  the  base  of  the  zygomatic  process,  thus  forming  a  complete  hinge 
joint.  In  the  herbivorous  ruminants  on  the  contrary,  in  which  the'jaw  requires  a  sort  of 
rotatory  motion  in  order  to  the  proper  comminution  of  the  food,  the  condyle  is  smaU  and 
rounded  and  the  surface  to  which  it  articulates  is  but  slightly  impressed.    The  portion 


S78  THE  T£KTH  OF  THB  MAMMALU* 

of  the  jaw  upon  which  the  condyle  u  situated  is  more  or  lest  turned  upwards,  fonuii^ 
what  is  oalled  the  ascending  ramus  of  the  jaw,  and  this  ia  usually  continued  above  the 
eondyle  in.  the  fom  of  a  fiat  prooeas,  which  pasaee  within  the  aygomatie  aroh^  and 
giyes  attachment  to  a  portion  of  the  nuucles  of  the  jaw.  Thia  atroetuie  of  the  iMrei 
jaw  is  peculiar  to  the  Mammaliaii 

The  teeth  with  which  the  jaws  are  armed  exhibit  a  great  variety  not  only  ia  liieiii 
arrangement  but  also  in  their  structure.  They  axe  all,  however  sunk  into  soeketa  of  the 
jawy  an  airangement  which  only  occurs  in  Hie  crocodiles  amongst  1^  E^tilea.  The 
most  common  form  is  that  which  occurs  in  the  human  subject,  in  whieh  the  teethr 
exhibit  a  distinct  crown,  or  protruded  portiain,.coyered  with  a  layer  of  veiy  haid  eBamel, 
whilst  the  root,  or  portion  immersed  in  tiie  socket,  is  destitute  of  tiiis  ooatingp  The 
outer  coating  of  enamel  in  these  teeth  is  often,  curiously  folded,  so  aa  to  give  aniragu^sr 
outline  to  llie  internal  ivory ;  this  becomes  perceptible  in  a  section  of  the  tooth,  or 
when  the  upper  surface  is  worn  away  by  use.  In  some  easea  also,  besides  the  ext^nal 
coating  of  enamel,  small  dots  or  rings  o£  that  substance  are  to  be  seen  soattexed  in  the 
ivory.  In  many  herbivorous  quadrupeds  we  meet  with  another  form  of  teeth,  peeuliarly 
adapted  to  the  grinding  of  their  food.  This  process  requires  an  irregular  surfboe,  aod 
accordingly  the  teeth  are  composed  of  intermixed  layers  of  enamel,  dentine  (or  ivory)  sad 
a  third  substance,  colled  the  cemenium  or  erutta  petrasa.  The  latter  is  softer  than  eithef 
of  the  others,,  so  that  substances  of  three  different  degrees  of  hardness  are  alwayi 
exposed  at  the  surface  of  the  tooth,  and  as  these  necessarily  wear  away  uxbequally,  thi 
requisite  roughness  is  preserved  by  the  mere  act  of  masticatioxL 

The  teeth  are  divided  into  three  groups  in  accordance  with  their  position  and  coa- 
sequent  functions.  The  first  of  these  are  the  ineUorBy  or  cutting  teeth,  which  occupy 
tlie  intermaxillary  bones  in  the  upper  jaw,  and  the  corresponding  portion  of  the  lower 
jaw.  These  vary  considerably  in  their  form,  but  are  usually  of  a  flattened  shape,  with 
a  transverse  cutting  edge,  and  they  are  employed  in  biting  off  those  portions  of  the  foed 
which  are  afterwards  to  be  comminuted  by  the  teeth  appointed  for  that  purports.  These 
teeth  are  sometimes  absent  in  one  or  both  jaws ;  when  present  tkeir  number  varies 
£rom  two  to  ten.  In  the  Rodentia  they  are  of  very  peculiar  construction,  which  will 
be  deaeribed  when  we  treat  of  that  order,  and  in  some  other  Mammalia  they  attain 
an  enormous  development,  as  in  the  Elephant,  the  Hippopotamus,  and  the  NarwhaL 

On  each  side  of  the  incisors,  but  frequently  separated  from  them  by  a  considerable 
interval  we  find  a  single  tooth  in  each  jaw,  which  is  usually  of  a  more  or  less  cookllil 
figure.  These  teeth  are  called  the  oaninea  from  their  great  prominenoe  in  the  Dog,  t 
character  possessed  also  by  all  carnivorous  animals,  to  which  these  teeth  are  of  great 
use  in  biting  and  tearing  their  prey.  The  canines  are  entirely  deficient  in  the  Eodeatia 
and  in  nearly  all  the  Kuminants ;  they  are  small  in  most  herbivorous  nnimak,  but 
attain  a  large  size  in  the  Hippopotamus,  and  in  the  upper  jaw  of  the  Walrus. 

The  third  group  of  teeth  consists  of  the  molars  or  grinding-teeth,  situated  in  the 
sides  of  the  jaws,  and  extending  to  the  back  of  the  mouth ;  they  serve  for  the  com- 
minution of  the  food,  and  undergo  many  modifications  according  to  the  nature 
of  the  nourishment  usually  oonsumed  by  the  animal.  Thus  in  the  camivorooB 
Mammalia  these  teeth  have  strongly  compressed  crowns,  furnished  with  a  sharp  cut- 
ting edge,  and  the  teeth  of  the  two  jaws  come  together  like  the  blades  of  a  pair  d 
scissors,  an  arrangement  admirably  adapted  for  the  division  of  flesh ;  in  the  insciot- 
eating  species,  the  molars  present  a  double  row  of  sharp  points,  with  deep  oavitifli 
between  them,. a  structure  which  enables  these  creatures  to  crush  the  hard  bodies  of 
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beetles  with  faflUity;  thoae  ipeeieswhick  feed  upon  a  mixed  diet  of  fleek  and  yegtaU^ 
have  the  molars  liiKBufhcd  viih  Qtownar  of  a  quadrangular  fomoLy  the  mvface  of  which  ia 
formed  bj  seyend  amall  tuberclee,  whilat  the  truly  herbivoroua  MamnBlia  have  the 
harder  tad  softer  parta  of  the  teeth  more  or  leas  iatennixed,  ao  that  aa  the  crown  of  the 
teelh  wearfr  away  an  efficient  grinding  am&ce  ia  always  poesenFed.  The  molara 
are  always  inserted  in  the  jaw  by  two  or  more  roots,  and  as  this  structure  ia  peculiar 
te  tiie  Mammalia,  it  fiimishee  the  Geologist  with  an  imjKNrtant  character  in  the  determi- 
nation of  Mammalian  remaina  ;■  but  in  many  of  these  animals  the  most  anterior  of  these 
teeth  exhibit  a  difEbront  structure  from  the  posterior  ones,  and  are  distinguished  as^^M 
molars  or  pramolars  ;  these  are  intermediate  in  fbrm  between  the  true  molara  and  the 
canines,  and  sometimes  like  Ae  latter  haye  only  a  single  root.  The  molara  are  pre- 
sent in  all  the  Mammalia,  with  but  yery  few  exceptions  (the  Motiotremaiaj  a  few  Edenm 
tote  and  the  true  Whale). 

The  yertebral  column  of  the  Mammalia  is- distinctly  divisible  into- five  regions,  the 
vertebrse  composing  which  arc  distingul^ed  as  the  eerneai,  dorwiy  lum6ar,  aaetxUy  and 
cmitUU  vertebro.  The  only  exceptions  to  this  universal  rule  are  afforded  by  the 
Cetaeea,  in  which,  as  the  hinder  extremities  are  not  developed,  the  sacrum  does  not 
exist),  and  the  lumbar  vertebrss  pass  at  once  into  the  caudal.  In  some  Mammalia*--aa, 
for  instance,  in  our  own  species — ^the  caudal  yertebrss  are  reduced  to  a  yery  rudimen- 
tary state,  but  their  existence  is  stiU  recognizable. 

Of  these  five  regions,  the  only  one  in  which  the  number  of  vertebres  is  constant  ia 
that  forming  the  neck;  the  cervical  vertebras  are  invariably  seven  in  number,^— in  the 
long  Aendei  neck  of  the  GirafEei,  aa  in  the  short  thick  support  of  the  bulky  head  of  the 
Slephant.  The  only  apparent  exception  to  this  rule  is  met  with  in  the  Sloths 
in  which  the  number  of  vertebxsa  in  the  neck  is  eight  or  nine.  In  these  oases, 
however,  the  additional  yertebree  really  belong  to  the  dorsal  seiiea,  as  they  are  fur- 
aiahed  with  rudimentary  ribs.  They  may,  therefore,  be  regarded  as  dorsal  vertobrcs, 
ia  which  the  ribs  do  not  reach  the  sternum;  and  the  object  of  this  modification,  as 
painted  out  by  Professor  Bell,  is  no  doubt  to  give  additional  mobility  to  the  neek. 
In  the  Cetaoea^  whose  short  necks  do  not  require  any  flexibility,  the  cervical  vertebrtt 
are  firmly  anchylosed  together,  forming  a  single  bone. 

The  dovEHd  vertebrse  are  distinguished  from  the  cervical  by  the  possession  of 
Bpinona  processes  for  the  attachment  of  ligaments,  which  are  of  very  large  size  in  the 
tjf%oitB  with  long  necks  or  heavy  heads ;  they  also  exhibit  surfaces  for  the  articulation 
of  tiie  ribs.  The  number  of  the  dorsal  vertebra  and  ribs  is  very  variable,  some  species 
having  only  eleven,  whilst  others  have  a?  many  as  twenty.  The  ribs  are  moveably 
articulated  [to  the  vertebras,  and  at  the  opposite  extremity  they  are  usually  connected 
by  a^  cartilage  with  the  sternum,  and  this  rarely  becomes  ossified  as  in  the  birds.  A 
greater  or  less  number  of  the  hinder  libs  are  not  immediately,  connected  with  the 
•temxun;  but  their  extremities  are  attached  tb  a  ligament  which  runs  from  the  posterior 
extremity  of  the  stemimi  to  the  last  rib.  These  are  called  falM,  or  Jhuting  ribsi 
This  arrangement  gives  great  mobility  to  the  bony  case  of  the  thoracic  cavity ;  and 
it  if  mainly  by  the  action  of  the  costal  muscles  in  raising  and  depressing  the  ribs, 
tiliat  the  size  of  that  cavity  is  altered  so  as  to  produce  the  alternate  inspiration  and 
expiration  of  air.  The  sternum  is  composed  of  several  bones  plaoed  one  behind  the 
other  in  the  centre  of  the  breast ;  these  are  distinct  in  many  of  the  Mammalia,  but 
in  othenr  they  are  amalgamated  into  a  sin^  piece. 

The  lumbar  yertebiso  differ  from  the  dorsal  in  their  much  greater  strength  and  in 
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the  absence  of  libi,  which  are  here  replaced  by  yery  hmg  trmsrerBe  procesBes.  They 
are  alio  variable  in  number.  The  tacram  is  oraally  formed  of  three  or  fofur  yertebrs ; 
it  is  wanting  in  the  Cetacea.  This  is  followed  by  the  caudal  Tertebne,  which  vary  in 
number  according  to  the  length  of  the  tail,  and  consequently  to  a  greater  extent  than 
those  of  any  other  region  of  the  body.  The  number  of  yertebras  which  enter  into  the 
composition  of  the  o»  eoeeygiMy  the  representatiye  of  the  tail  in  the  human  body,  is  only 
four,  whilst  some  of  the  long-tailed  Mammalia  haye  upwards  of  forty  yertebrs  in  this 
part  of  the  body.  The  caudal  ycrtebrse  gradually  diminish  in  size  and  completeness  as 
they  approach  the  end  of  the  tail,  where  they  usually  consist  only  of  a  simple  cylin- 
drical body,  without  any  traces  of  arches  or  processes.  | 

In  no  g^oup  of  corresponding  extent  is  the  construction  of  the  limbs  so  yarious  as 
in  the  Mammalia ;  no  other  ajSbrds,  within  the  same  compass,  so'many  instances  of  the 
modification  of  the'same  type  to  suit  different  requirements.  Thus  we  haye  the  swimming 
paddle  of  the  Whale,  the  walking  feet  of  the  Horse  or  Ox,  the  formidable  paw  of  the 
Lion  or  Tiger,  the  wing  of  the  Bat,  and,  lastly,  the  wonderful  hand  of  Man,  all  formed 
from  the  same  elements,  merely  modified  in  each  case  to  adapt  each  particular  animal 
for  the  sphere  of  life  in  which  it  was  intended  to  act.  It  will  be  unnecessary  to  dwell 
Any  longer  in  this  place  upon  these  beautiful  adaptations,  as  we  shall  haye  occasion  to 
refer  to  these  and  many  others  when  treating  of  the  different  groups  into  which  the 
class  is  divided ;  and  it  will  be  sufficient  for  our  present  purpose  to  giye  the  reader  a 
general  idea  of  the  construction  of  the  limbs. 

The  anterior  limb  is  attached  to  the  trunk  by  a  broad  shoulder-blade  or  seapdt^ 
which  ii  applied  to  the  surface  of  the  ribs,  and  is  usually  kept  in  its  position  hy  a 
thvicUy  which  springs  from  the  anterior  extremity  of  the  sternum,  and  rests  with  its 
upper  extremity  against  a  process  of  the  free  end  of  the  scapula.  The  olayicle  is  want- 
ing in  many  Mammalia.  In  the  Omithork^fnchus,  the  two  dayides  are  united  to  a  cen- 
tral piece,  forming  a  single  T-shaped  bone,  which  reminds  one  of  the  furcula  of  a  bird, 
and  in  this  animtl  also  Uie  coracoid  bone  is  fiilly  developed,  and  assists  in  the  forma- 
tion of  the  scapular  arch,  whilst  in  the  rest  of  the  class  it  is  reduced  to  a  yery  small  size, 
and  amalgamated  with  the  scapula.  The  kmaurm  is  articulated  to  the  lower  part  of  the 
scapula  by  a  ball  and  socket  joint,  and  at  its  opposite  extremity  bears  a  transverse  con- 
vex articulating  surface  for  the  reception  of  the  bones  of  the  forearm  (radtta  and  t«Zna}, 
with  which  it  forms  a  sort  of  hinge-joint.  The  radius  and  ulna  are  distinct  and  more- 
able  in' man  and  some  other  animals,  and  separate  in  the  middle  and  anchylosed  at  the 
•xtr«mitive  in  others :  whilst,  in  the  hoofed  animals  generally,  they  are  represented  hy 
a  single  cylindrical  bone.  They  are  followed  by  a  variable  number  of  onall  bones  (the 
naryM/  4iMM9}t  forming  the  wrist  joint,  and  these  in  tiidr  turn  give  attachment  to  the 
mttMf/HTMt  ls«iiW>  the  ftve  parallel  bones  which  constitute  the  palm  of  ibe  human  hand, 
bat  which  in  the  other  members  of  tiie  class  are  giadoally  reduced  until  in  most  of  the 
hokVfed  quadrupeds  they  ar«  n^prvsented  like  the  radius  andubia,  by  a  sin^  cylindrical 
UNie<  The«^  ar«  folh>wed  by  the  fkahmfu  or  besies  of  the  fingezs,  each  of  which  is 
uauaUy  esNMpua^d  ^  thi««  j^HUla,  but  the  number  of  fingen  varies  from  five  to  one. 

TW  ttnt!Ctiar«  of  the  postenor  extxemitMs  is  peihaps  n&at  more  unifonn  than  thai 
of  thi^  aalKtiM-  pair.  Their  soppotting  an^  is  ^e  jmMs»  coBapcaed  o£  three  bones  oa 
MchsidK — ^  iKl— fc  Ae  •Willi— >  aad  the  #t  jnite;>  The  iHa  are  firmly  attached  to  the 
iiKfuiM^  a»i  the  sf«K»  Wtviicia  thes^  afc  te  lower  or  anl^^ 

fM  by  ^  twv  MM  jmIm»  wh»^  ahnqrm  Mcel  and  frrqwifllj  uoule  by  a  antnre.  The 
latshiatMtmlh^haitearkwerpaiEteileai^siife^  tibey  are  ^e  pranineDt 
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bones  upon  which  we  sit.  The  famur,  or  thigh-bone,  the  first  moyeable  bone  of  the 
hind  limb,  is  attached  to  the  pelvis  by  a  \sr^  ball  and  socket  joint,  and  the  ball  at  the 
head  of  the  femur  is  always  set  at  a  greater  or  less  angle  to  the  axis  of  the  bone.  This 
is  especially  observable  in  the  hum  an  dnMon  ^ig.  313).  The  tibia  and  JUmUt^  forming 
the  ^ank,  are  articulated  to  the  extremity  of  tiie  femur  by  a  joint  resembling  that  at 
the  elb9w  in  the  fore  limb,  but  turned  in  the  contrary  direction ;  and  in  front  of 
the  joint  is  a  small  bone  called  the  poMa^  or  knee-cap.  Below  these  are  the  tanai 
honesy  corresponding  with  the  carpals  in  the  anterior  extremity,  and  these  are  followed 
in  like  manner  by  the  metataraol  bones  vai.  phaimngn.  The  tibia  and  fibula,  and  the 
metatarsal  bones  exhibit  the  tane  Tarioty  ia  itheir  number  and  arrangement  as  the 
radius  and  ulna,  and  the  mctacaipal  bonee  in  ikm  fore  limb ;  and  the  phalanges  in  both 
pairs  of  extremities  arc  liable  to  tbe  same  meAziaationfl.  The  general  structure  of  the 
skeleton,  and  the  modifications  to  whidi  it  k  cr^eGt,  will  be  readily  understood  by  a 
comparison  of  the  cut  of  the  human  flkeleitoa  (!?%.  313}  with  that  of  the  camel  (Fig. 
311),  as  these  may  be  taken  to  represent  aflariy  tflbe  two  extremes  of  the  ordinary  Mam- 
malian skeleton. 

The  skin  in  the  Mammalia,  as  in  tfce  -©thcr  vertebrate  animals,  consists  of  a  «<<tf, 
or  true  skin,  and  of  a  homy  cuticle,  or  epH&rmis,  The  fcrmer  is  often  of  great  thickness, 
but  the  cuticle  is  a  thin  layer  composed  rf  horny  cells,  which  are  continually  renewed 
from  the  materials  forming  the  subjaeeBt  lajrer,  Mmmonly  known  as  the  ret$  mwosvm^ 
in  which  are  deposited  the  proper  ootmnrmg  Batters  of  the  skin.  In  some  parts  of  the 
body,  however,  especially  where  deHctte  oi;pB8*  are  to  be  protected  from  pressure,  the 
cuticle  becomes  greatly  thickened ;  instancts  of  this  may  bo  seen  in  the  callosities 
which  make  such  a  disagreeable  figure  on  the  bidfcocks  of  many  monkeys,  and  the  balls 
of  the  feet  of  many  quadrupeds.  In  many  cases,  also,  the  cuticle  becomes  converted 
into  distinct  scales,  as,  for  example,  on  the  tails  of  rats  and  mice. 

The  ordinary  clothing  of  the  skin  consists  of  hairs,  which  are  small  homy  cylinders, 
produced  from  pulps  placed  at  tiie  bottom  of  small  capsules  in  the  skin.  These  capsules 
consist  of  small  indentations  of  rthe  cutis,  which  are  lined  with  cuticle,  and  the  pulps 
are  abundantly  supplied  with  vessels  which  bring  the  nourishment  [required  for  the 
growth  of  the  hair.  The  interior  of  the  cylinder  is  usually  occupied  by  a  coloured 
oily  matter,  and  its  external  sarface,  although  frequently  smooth,  is  often  formed 
apparently  of  distinct  scales.  The  differenaes  -of  thickness  and  texture  in  these'  organs 
is  very  great,  so  much  so  that  diferent  nantes  are  given  to  the  leading  varieties,  eren 
in  common  language — such  as  wool,  true  hairs,  and  bristles.  What  is  called  fw^ 
consists  of  the  two  former  kinds  of  hair — wrool  and  true  hair — ^the  soft  woolly  hair 
forming  a  warm  inner  coat,  whilst  the  longer  true  hairs,  upon  which  the  beauty  of  the 
fur  depends,  serve  to  protect  the  inner  layer  from  the  weather.  The  hair  in  some 
animals  continues  constantly  growing,  but  in  others  it  is  shed  from  time  to  time,  and 
replaced  by  a  fresh  coat. 

Besides  the  ordinary  forms  of  hairs,  ve  meet  with  many  dermal  appendages  in  the 
Mammalia,  which,  although  apparently  iCij'  difSerenty  Are  really  of  the  same  nature. 
Amongst  these  are  the  quills  of  1^  PswqpHMi,  sod  the  prickles  of  the  Hedgehog, 
which,  notwithiteadiBg  their  much  gsester  tibtckaessy  are  peniaeed  in  the  same  way  as 
ordinary  hairSi  «C  vUcfti,  in  fecst,  th^  c^^ear  t»  he  an  aglsaHBration.  A  still  more 
remarkable  fatm  !■  aaat  hi  <fte  aeales  fif  tiiie  JH««w,  which  wet  tend  to  be  composed  of 
parallel  homy  tubes  exacfly  analogous  to  hsirs.  Besides  these,  the  claws,  nails,  and 
hoofs  of  the  Mammalia,  the  horns  on  the  nose  of  the  Rhinoceros,  and  the  horns  of  the 
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haQow-horned  RumioAnts  (such  as  the  ex  and  >4&eep)  are  all  composed  of  a  subfltaoooe, 
the  Btrootnre  of  irhich  shows  its  origin  to  be  analogoiis  io  that  ^  hair. 

Besides  the  capsules  of  the  hairs,  the  skin  in  the  Mammalia  contain  an  imnMBse 
Bvmber -of  minute  glandular  organs,  eeme  of  irhich  are  instrumental  in  producing  the 
oonstant  evaporation  of  moisture  from  the  skin,  irhioh  we  call  pergpiration,  whilst 
otihers,  known  as  ^ebaeeous  foUideSj  secrete  a  fatty  matter,  which  lubricates  the  skin, 
and  keeps  it  soft  and  fi«rible.  Of  the  latter,  many  discharge  themselves  by  ducts  into 
tiie  cspsoles  at  the  base  of  the  hairs,  the  surface  of  which  is  thus  slightly  greased. 
Grlands  of  a  similar  naeture,  but  larger  size,  inserted  in  the  skin  of  particular  parts  of 
many  animals,  prodoee  peculiar  secretions  of  an  odoriferous  nature,  and  it  is  to  this 
that  some  spe(»es  are  indebted  ifer  the  disagreeable  amdl  which  they  emit  when 
alarmed. 

In  the  structure  .of  the  digestiye  organs  the  Maaonalia  poesent  a  tolerable  degree  of 
uniformity,  although  the  construction  of  the  stomach  in  partiksular  groups  undergoes 
some  remarkable  modifieations,  whidi  will  be  dsaciibei  fccpcaftcr.  3ji  nearly  aSL  tfaie 
members  of  this  class  the  mouth  is  surrounded  Iby  nMmiUe  MA^  lipa  and  cheeks, 
which,  in  eome  cases,  «re  capaMe  of  great  eztenaioBL;  Hue  fipe  tfien  Soaa.  delicate 
prehensile  ongans,  and  the  chores  fbrm  pouches,  In  which  food  say  be  eon^oniently 
stowed  away.  The  tongue  presents  a  good  deal  of  variety  in  its  farm  and  deg^ne  of 
mobility,  i>ut  it  is  always  of  a  fleshy  texture.  In  t!he  Whales,  it  is  immoTcabiyftxed 
to  Ihe  bottom  of  the  mouth ;  but  in  most  of  the  Mammalia  it  is  firee,  and  composed  of 
the  some  muscles  as  in  the  human  subject ;  in  some  cases  it  is  capable  of  considerable 
extension,  and  is  sometimes  used  as  a  prehensile  organ.  The  most  remarkable  form  is 
that  presented  by  liie  Ant-eater  and  Echidna,  in  which,  by  a  peculiar  arrangement  of 
tile  muscles,  the  tongue  is  capable  of  being]  protruded  to  a  great  distance  from  llie 
mouth,  in  search  of  the  insect  food  on  which  these  creatures  subsist.  The  surfkce  of 
the  tongue  is  usually  ooyered  with  small  elevations  or  papiUee,  which,  in  some  carni- 
vorous quadrupeds,  give  place  to  recurved  homy  hooks  ;  these  convert  the  tongue  into 
a  formidable  rasp,  which  is  employed  by  the  creatures  in  scraping  the  last  remnants  of 
flesh  off  Ihe  bones  of  Ihdr  prey. 

At  the  back  of  the  mouth  is  an  organ  which  is  peculiar  to  this  class ;  it  is  a  sort  of 
fleshy  valve,  called  the  veUtm  palati,  the  office  of  which  is  to  protect  the  posterior 
opening  of  the  nose.  Beyond  Idiis  is  the  pkart/nx,  into  which  not  only  the  mouth,  but 
also  Ihe  nasal  cavities  and  the  trachea  open.  The  opening  of  the  latter  is  closed  by  a 
cartilaginous  valve  (the  epiglottis) ,  which  prevents  the  passage  of  the  food  into  the 
tradwa  during  deglutition.  From  the  pharynx  the  cMopha§ti8  leads  straight  down  into 
the  stomach,  passing  close  in  front  of  the  vertebral  column  in  the  fonn  of  a  unifbrm 
muscular  twhe.  The  ^otnach  presents  «  considerate  variety  of  form ;  it  is  usually  a 
simple  cavity,  but  in  some  species  it  is  divided  into  several  compartments  by  constric- 
tions ;  whilst  In  the  Ruminimts,  it  becomes  a  compound  organ,  consisting  of  four 
separatb  stomachs,  Ihe  construction  and  uses  of  which  will  be  deseribed  in  treating  of 
that  order  of  animals.  The  remainder  of  l3ie  intestinal  canal  consists  of  the  small  and 
iai^  inteirtines.  The  former  commenee  at  the  pyloiic  extremity  of  the  stomach,  and 
^iteeent  noting  rema^able  in  their  structure.  They  are  shorter  in  the  carnivorous 
than  in  the  herbivorous  species.  They  usually  enter  the  large  intestine  at  some  little 
distance  from  its  commencement,  leaving  a  blind  sac  of  greater  or  less  extent  above  the 
point  of  junction ;  this  is  called  the  cctoum,  and  in  man  and  a  few  other  Mammalia,  it 
is  furnished  with  a  narrow  appendage,  called  the  9$rmifortn  appendage.    The  large  in- 
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testine,  or  eohny  is  continuoTu  with  the  rectum^  which  leads  directly  to  the  anal  opening, 
and  exhibits  no  particular  character,  except  in  the  Monotremata,  where  it  forma  a  doaea 
similar  to  that  of  birds. 

The  liver  is  of  considerable  size,  frequently  divided  into  seyeral  lobes,  and  almost 
always  provided  with  a  gall  bladder.      The  panere<u  and  the  spleen  are  always  present, 

but  present  no  remarkable  peculiarities. 
f  I  y  Besides  these  abdominal  glandular  or- 

gans, themouth  is  supplied  with  moisture 
fi-om  three  pairs  of  ealivarp  glands,  which, 
however,  are  wanting  in  the  Cetacea. 

The  organs  of  circulation  and  respi- 
ration are  somewhat  similar  in  struc- 
ture and  function  to  those  of  birds,  that  is 
to  say,  the  heart  consists  of  four  cavities, 
and  the  circulation  is  complete  and 
double,  the  whole  of  the  blood  passing 
through  the  lungs  on  its  return  to  the 
heart  before  it  is  again  driven  into  the 
arteries  of  the  body ;  and  the  temperature 
of  the  blood  is  always  considerably 
higher  than  that  of  the  surrounding 
mediiun.  The  lungs,  however,  present 
a  considerable  deviation  from  the  type 
of  the  birds ;  they  are  almost  always  in 
pairs,  and  hang  freely  in  the  thoracic 
cavity  suspended  by  the  straight  trachea, 
enclosed  within  a  serous  sac,  which  com- 
pletely prevents  their  contact  with  the  ribs  or  any  of  the  internal  organs.  They  are 
consequently  completely  closed,  and  do  not  offer  those  apertures  of  communication 
with  air  cells  in  the  body  which  we  have  seen  to  be  characteristic  of  the  lungs  of  birds. 
The  texture  of  the  lung  itself  is  also  more  uniformly  spongy  than  in  either  the  birds 
or  reptiles.  There  is  another  distinction  between  the  Mammalia  and  birds,  in  the  com- 
plete separation  of  the  thoracic  and  abdominal  cavities  by  means  of  a  muscular  parti- 
tion, caUed  the  diaphragm,  which  divides  the  general  cavity  of  the  body  into  two 
separate  compartments. 

The  kidneys,  which  are  usually  of  the  same  form  as  in  the  ordinary  domestic 
animals,  are  always  situated  close  to  the  lumbar  vertebree,  one  on  each  side  of  the 
descending  aorta,  from  which  they  receive  their  supply  of  blood.  They  are  composed 
of  numerous  minute  and  bifurcating  tubes,  radiating  in  every  direction  round  three 
sides  of  a  cavity,  called  the  pelvis,  which  receives  their  secretion,  and  passes  it  into  the 
canal  (the  ureter)  which  rises  from  the  fourth  side.  In  the  adult  state  the  kidneys 
usually  present  a  nearly  even  surface,  but  in  the  embryo  they  exhibit  a  lobulated 
structure,  showing  that  the  organ  is  a  compound  gland,  and  in  some  cases  this  form  is 
permanent,  as,  for  instance,  in  the  Cetacea,  whose  kidneys  have  been  compared  to  a 
bunch  of  grapes.  The  ureters  convey  the  urine  to  the  bladder,  which  is  universally 
present  in  the  Mammalia,  and  from  this  it  is  discharged  through  a  canal  called  the 
urethra,  the  external  orifice  of  which  is  common  to  it  and  the  generative  apparatus,  and 
is  not  connected  with  that  of  the  intestine,  except  in  the  singular  order  of  the  Monotremata. 


Fig.  314.— Lungs,  Heart,  and  principal  vessels  of 
Man.  aft  right  auricle ;  vr,  right  ventricle ;  vl, 
left  yentricle ;  a,  aorta ;  vc,  vena  cava ;  ac^  carotid 
arteries ;  t^',  jugular  reins ;  a«,  subclavian  artery ; 
vs,  subclavian  veins ;  t,  trachea. 
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The  nerrtiiia  gye^tencL  in  the  MaEumalia  ii^  remark a.ble  for  the  large  size  of  ihe  brom^ 
and  espetially  of  its  hemispheres,  in  oomparisQii  with  the  icst  of  th©  nervous  Bystem, 
The  surface  of  tlie  cerebral  hemispheres  eithihits  a  more  or  leas  couYoluted  appeart^ce ; 
and  a  Frcneh  nivturalUt,  M,  Gratiolot,  ha&  put  forward  this  opinion ,  that  the  number  of 
coaiToIutioiis  are  mdioatiye^  to  a  certain,  extent,  of  the  intel^  ^ 

ligeuce  of  the  animals.  The  hemispheres  are  united  beneath 
by  a  fibrous  band  (the  corpus  caiksum),  which,  howerer,  la 
Wanting  in  the  mai'anpi&ls  and  Monotremata,  The  olfai^tory 
ganglia  are  reduced  to  a  comparatively  ^mall  sizej  as  are  also 
the  optic  lobes,  which  are  iisimlly  represented  by  four  email 
tubercles^  colled  the  iu^rsuLi  quadrigemina.  The  cerebcUum 
IB  sometimes  situated  quite  at  the  bajck  of  the  cerebral  h^^mie* 
pheres,  so  as  tc  he  yiaible  from  above  i  but  ia  the  higher  Mam-^ 
molia  the  latter  gradually  cover  it^  until  in  man.  it  is  almost 
completely  concealed.  In  some  cases,  also,  the  strut^ture  of  the 
censbollum  agrees  with  that  of  birds,  the  centre  of  the  organ 
being  of  largo  sizf?^  whilst  the  lateral  portions  are  Bmall ;  but 
this  structure  is  gradually  lost,  until  in  man  the  eerebeUum  is 
almost  entirely  CJimposed  of  the  lateral  lohes.. 

The  organs  of  the  Sfitisoa  are  all  preeent  in  a  state  of  grtiat 
perfection  in  the  Mammalia,  The  nasal  caTlty  is  divided  into 
two  compartments  by  a  perpendicular  septum,  partly  ci>mpo3ed 
of  bone  and  partly  of  cartilage*  The  nasal  plates  of  the 
ethmoid  bone  and  the  eonvolulions  of  the  turbinated  bone  a 
fmim  Oi  aeiicfl  of  eoniplLcated  passages,  through  which  the  air 
passes  on  its  way  to  the  lungs,  ajid  these  aro  coated  throughout 
with  a  delicate  membrane,  which  is  kept  constantly  moist  by  a 

peouliar  secretion,  and  is  abundantly  supplied  with  minute  iLe'tiSneyT  Ot  cortical 
branches  of  the  olfactory  nerves.  In  thoflo  quadrupeds  which  ^^f^"^*  ]  ^  *'  ,*^^^^^^ 
are  pre-eminent  for  the  perfection  of  their  sense  of  araell,  the  peUiJi;  rf.'tlie  ureter/ 
number  of  convolutious,  and,  consequeatly,  the  extent  of  but-  enhj/^  ;  fi^VxTremlty 
face  conatantly  eiposed  to  the  air,  is  most  eitraordiaary.  The  of  tUe  urliiifeToufl  tubei  j 
branches  of  the  olfactory  nerves  pass  through  the  numerous  JfieJj'^torminaaDn  ^  the 
opeuiugg  in  the  ethmoid  hone,  which  receives  its  name  from  the  caljri, 
siOTe-like  appearance  which  it  presents  in  conseq^uence-  The  nasal  passagefl  open 
posteriorly  into  the  pharyns,  and  the  anterior  openinga,  or  nostrils,  instead  of  being 
mere  perforations  in  a  homy  covering,  like  those]  of  birds  and  reptiles,  aro  pierced  in 
the  midst  of  moveable  cartilages,  which,  by  the  action  of  peculiar  muscles,  arc 
generally  endowed  with  a  greater  or  less  amount  of  motion.  Iji  some  Mammalia 
the  nose  is  greatly  prolongedj  and  execodiugly  moveable ;  as,  for  instance,  in  the 
Elephant,  In  the  Cetacea,  the  nasal  passages  serve  hfjth  for  the  passage  of  air  and 
water,  hut  they  are  quite  destitute  of  nerves,  and  these  animals  do  not  appear  to  have 
my  sense  of  smell.  The  peculiar  modifications  of  the  nose  in  these  Mammalia  will  he 
described  hereafter. 

The  Btructure  of  the  c;ye  throughout  this  class  is  exactly  the  same  as  in  the  human 
subject.  In  tha  aquatic  species,  the  lens  becomes  spherieal,  as  in  the  fishes,  and  in 
many  the  choroid  coat  is  covered  with  a  brilliant  layer  of  pigment^  which  ahines 
brightly  imdcr  [particulat  conditions.      The  pnpil  u  usually  round,  but  in  many 


Fiff.  315.— structure  of 
tbc  (lumaa  Kidney. 
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mtanalfl  it  eontractB  into- a  ilender  Harare  when  exposed  to  aetrongligbt ;  tbo  direction 
>of  otitis  fimnre  is  tmieverBe  in  the  Humi&anti,  «nd  perpendioukr  in  the  GitiL  lEhe  iMll 
ofifae  erfe'is'QBtMlLy  globular,  and  its  mowremento  are  effected  by  the  agency  of  sk'or 
«e*nn  ttuscdes. 

The  auditory  apparatus,  the  eerlieit  of  the  organs  of  sense'to'^nake  its  Appearanee, 
attains  its  highest  perfection  in  the  Mammalia.  Tfaee  internal  -ear  Is-^iitively 'isibedded 
IniiheipstnMH  iportion  of  tiie  temporal  bone,  and  is  remariEable  'foifthe  great  detelop- 
nMtt<tffHhe  ooohlea,  which  sometimes  eadiibits  as 'many  as  fire  circumvolutions.  In 
tltoXenOtremata,  however,  which  in  many  particulars  of  their  oonatraetion  appear  to 
appHMoh  *ihe  reptiles  and  -birds,  the- cochlea  is  of  a  much  more  simple  form.  The 
tyaipcnic  cavity  is  very  large,  and  usually  communicates  with  eells  hollowed  out  in 
the  •neighbouring  bones ;  it  is  also  connected  with  the  mouth  by  the  Eustachian  tube. 
Inatead  of  the  aingle  long  ossicle,  which  in  the  birds  and  reptiles  forms  the  com- 
munication between  the  tympanum  and  the  labyiinth,  we  find  a  aeries  of  foiu:  of  these 
minxite  bones,  of  different  forms.  The  Mammalia  are  also  distinguished  by  the  pre- 
senoe  of  a  true  external  ear,  which  is  generally  in  the  form  of  a  Ainnel,  composed  of 
cartilage  and  olothed  with  skin  and  hair,  the  office  of  which  is  evidently  to  concentrate 
sound,  and  convey  it  directly  to  the  drum  of  the  ear.  This  is  moved  by  an  apparatus 
of.muadles,  and -in  many  quadrupeds  can  be  turned  in  any  direction  from  which  sounds 
m^-omne.  Many  aquatic  Mammalia  are  famished  with  small  cartilaginous  valves  to 
cloae.tfae  aperture  of  the  ear  when  the  animals  dive,  and  the  auditory  organs  in  the 
Cetasialiave  an  arrangement  quite  different  from  that  of  any  other  members  of  the 
claH,  ^hich  will  be  described  when  we  come  to  treat  of  that  order.  The  sense  of  tuU 
alao'imut  be  poaaessed  in  greater  perfection  by  the  Mammalia  than  by  any  other  group 
of  Vortebrata,  for  it  is  in  them  that  the  tongue  acquires  its  most  fleshy  consistency, 
and  is  most  abundantly  supplied  with  nerves.  The  general  sense  of  iouch  is,  of  course, 
most  acute  in  those  parts  of  the  body  which  arc  destitute  of  hair,  and  covered  with  a 
-«oft  and  delicate  skin  ;  but  in  a  great  many  Mammalia  we  find  special  tactile  orgsos 
developed  in  the  form  of  long  bristles  projecting  from  each  side  ofthc  upper  lip ;  these, 
which  are  commonly  known  as  whiskers,  are  abundantly  supplied  with  nerves,  dd 
are  evidently  most  delicate  organs  of  touch. 

ffi^  The  mode  in  which  the  process  of  reproduction  is  effected  in  the  MammaHa,  is, 
as  we  have  already  stated,  the  leading  point  of  difference  between  these  animals  and 
the  other  Vertebrata.  All  the  Mammalia  are  essentially  viviparous  animals ;  the  young 
are  always  bom  alive,  although  generally  in  a  very  helpless  condition.  In  this,  how- 
ever, as  we  have  seen,  the  Mammalia  are  not  peculiar,  for  several  animals  belonging 
to  the  truly  oviparous  classes  of  fishes  and  reptiles  produce  living  young ;  but  these 
are  all  destitute  of  the  peculiar  provision  for  the  nourishment  of  their  o£&pring,  "^ich 
renders  the  latter  completely  dependent  upon  its  mother  for  its  support  for  a  consider- 
able period  after  birth ;  and  as  nothing  approaching  this  is  found  in  any  other  group  of 
animals,  it  has  been  very  judiciously  fixed  upon  as  the  distinguishing  characteristic 
of  the  class. 

<#S  This  provision  for  the  support  of  the  young  is  the  milk,  a  fluid  secreted  by  pecnliar 
glands,  called  the  mammary  glands,  which  become  greatly  developed  in  the  female 
during  the  period  of  gestation.  These  glands  are  situated  upon  the  ventral  surface  of 
the  body,  sometimes  on  the  breast,  sometimes  in  a  double  row  along  the  whole  loirer 
surface,  and  sometimes  only  in  the  inguinal  region.  When  situated  on  the  bretftj 
these  organs  are  only  two  in  number,  and  they  are  generally  placed  in 'this  position  in 
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tkofle  takmls,  «uifh  as  ottr  own  speoies,  the  'apes,  dad  tetB,  in  ivliioh  tiie  anterioT 
-OMBbttfe  iMHjf «ioli<a  (form^ttMit  th^  yoyiofg  ttmy  be  Mt^ptfrtetrnVieii.  The  iriifpliaiit, 
iMMrettir,  te  a-ttr]lfiiig«aBeeptiMi  to  tbis  nde.  IklAte  ot^tiitaiy  MiaaoBialia  the  mnniMte 
Jtte^fiu'iiioW)  vmiMirovB';  the  deg  4b  eomuondyiftmiiiiAiedjwidiiten,  bad  smw  of  llie 
^Mher-apeoies  kave  a  still  greater  iiiiinber.  Tke  glavdfl  themMiveb  oonsitft  <ff  anmeiiae 
numbers  of  small  secreting  cells,  each  f umished  with  a  minute  duct ;  and  tkese 
gradiufUy  unitfaig,  lead  into  a  sort  of  tesenroir,  in  i^idh  the  milk  is  stored  *ap  until 
ike  ymmg  animal  requires  its  nourishment.  iProm  these  yrrfHr  is  dischttrged  ISirotigh 
XftiB  or  mot^  openings  situated  in  larger  or  smaller  cutaneoos  projeetions,  ealled  nippAes, 
^ffrldcfti  the  young  animal  takes  in  its  mouth  -wiien  it  vtidks.  The  presence  >of  these 
nipples  is  consequently  always  charaoteristic  of  a  mammal,  and  none  of  ttiese  aniztials 
are  wttiioirt  them. 

In  those  species  of  the  oviparous  classes  of  reptiles  and  fishes  in  ^i^hieh  the  young 
Me  brought  forth  alive,  the  only  difference  between  the  process  of  reproduction  and 
that  "which  "prevails  in  the  majority  of  their  respective  classes,  consists  in  the  feet  that 
lihe  former  rd^ain  their  ova  within  the  oviducts  imtil  the  complete  development  of  the 
young  animal.  The  ova,  as  in  the  truly  oviparous  species,  are  provided  with  an 
abundant  supply  of  noxuishmcnt  for  the  evolution  of  the  embryo,  and  it  ctocs  oiot 
appear  that  any  additional  materials  of  importance  are  furnished  by  the  mother  during 
the  development  of  her  progeny.  In  the  Mammalia,  howevefr,"  the  «Me  Je  Uridely 
different.  The  ova  of  these  animals  on  quitting  the  ovary  are  of  vny  iMiitM.  Biee,  and 
the  materials  of  the  yelk  are  not  more  than  sufficient  to  support  the  ewbtyo  iMmg  the 
first  moments  of  its  development.  This  deficiency  is  made  up  from  <dn  Ihaki  ^  the 
parent's  body,  by  which  the  little  animal  is  nourished  during  the  JitkclkB  pttMril  of  its 
development,  which  is  effected  in  the  following  manner : — 

The  oviducts,  or  Fdllc^n  tubesj  as  they  are  frequently  called,  [cflWvey  the  o*a  from 
the  ovaries  into  the  uterus,  or  uteri ;  and  during  their  passage  through  the«i  ifce  ova 
imdergo  certain  changes,  which  it  is  unnecessary  to  describe  here.  Arrived  in  the 
uterus,  the  outer  membrane  of  the  ovum  attaches  itself  to  the  walls  of  that  organ,  and 
the  development  of  the  embryo  goes  forward  to  a  certain  period,  when  a  necessity  for  a 
different  mode  of  nourishment  arises.  This  is  provided  for  by  the,  development  of  a 
vascular  connection  between  the  embryo  and  the  mother,  called  the  placenta;  and 
through  this  the  young  animal  continues  to  derive  the  nutriment  necessary  for  its 
growth  until  it  attains  its  full  development.  In  some  of  the  Mammalia,  however,  this 
organ  is  never  produced,  and  the  young  animals  are  bom  in  the  same  condition  as  the 
eitabryos  of  the  ordinary  Mammalia  at  the  period  of  the  formation  of  the Jplacenta. 

XttTisiokis. — The  remarkable  and  important  difference  just  referred  to  in  the 
development  of  the  embryo  in  the  Mammalia  has  given  rise  to  a  division  of  this  class 
izito  two  great  sections  or  sub-classes,  the  Placental  and  Aplacental  Mammalia  (Mam- 
naUa  JPlaeentaria  and  Aplacentaria).  These  two  groups  are  distinguished  not  only  by 
ike  physiological  character  indicated  in  their  names,  but  also  by*structurai  characters 
of  importance,  which  are  quite  sufiicient  to  prove  that  this  division  of  the  class  is 
perfectly  natural. 

Sub-class  I. — ApLACEjrrAiitA. 

itoimral  "ClUuractezB.— The  Aplacental  Mammalia,  as  already  stated,  are  those 
iftvhidi  the  embryo  never  forms  a  vascular  connexion  with  the  uterus  of  the^mother, 
tiie  ovum  being  simply  retained  within  the  uterus,  and  the  reqtusite  nourishment  for 
flie  development  of  the  young  aYiimal  obtadired  by  absorption.'^An  analogous  process 
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18  supposed  to  t4ike  place  in  the  oyuyiviparous  fishes ;  but  the  size  of  the  young  animal 
in  comparison  with  the  original  yelk  is  much  greater  in  the  mammal  than  in  the  fish,  and 
the  necessity  for  a  supply  of  nourishment  from  the  mother  must  increase  in  the  same 
proportion ;  so  that  the  term  ovoviyiparous,  applied  to  these  Mammalia  by  many 
authors,  is  scarcely  so  strictly  applicable  to  them  as  to  the  yiyiparous  reptiles  and 
fishes. 

Although  this  character,  being  strictly  physiological,  does  not  in  itself  serre  to 
distinguish  an  animal  belonging  to  this  group  from  a  placental  mammal,  the  imperfisct 
state  of  the  newly-born  young,  consequent  on  their  'somewhat  premature  introduction 
into  the  world,  necessitates  the  provision  of  certain  organs  which  fiimish  excellent 
characters  for  that  purpose.  Thus  the  great  majority  of  the  animals  belonging  to  this 
sub-class  are  provided  with  a  singular  pouch  situated  under  the  beUy,  in  which  the 
teats  are  situated ;  and  the  young  when  bom  are  introduced  into  this  cavity,  where 
they  adhere  firmly  to  the  teats,  and  remain*  concealed  until  their  development  has 
proceeded  sufficiently  far  to  enable  them  to  venture  forth  from  their  retreat.  For  the 
^  support  of  this  pouch  these  animals  are  furnished  with 

two  bones,  which  pass  up  the  front  of  the  abdomen, 
resting  upon  the  front  of  the  pelvis  (Fig.  316) ;  and 
these  bones  (called  marsupial  bones)  are  found  not  only 
in  the  females,  which  alone  possess  the  pouch,  but  also 
in  the  males.  They  also  occur  in  the  three  members 
of  the  group,  the  females  of  which  are  destitute  of  the 
abdominal  pouch ;  so  that  they  may  be  regarded  ss 
characteristic  of  the  Aplacental  Mammalia. 

Another  important  character  by^^which  these  crea- 
tures are  distinguished  from  the  members  of  the  other 
sub-class  is  derived  from  the  structure  of  the  brain, 
which  is  always  destitute  of  the  great  commissure, 
called  the  corpus  caUosum,  which  in  the  majority  of 
the  Mammalia  unites  the  two  hemispheres  of  the 
brain.  The  latter  are  usually  smaller  than  in  the 
other  Mammalia,  and  leave  the  cerebellum  and  some- 
times  even  the  optic  lobes,  uncovered. 

These  animals,  both  in  their  mode  of  reproduction  and  in  their  general  structure, 
evidently  approach  the  oviparous  classes,  and  they  are  accordingly  placed  at  the  bottom 
of  the  Mammalian  series.  At  the  same  time  they  frequently  exhibit,  in  many  of  their 
characters,  a  remarkable  resemblance  to  the  higher  groups  of  Mammalia;  so  much  so, 
in  fact,  that  some  naturalists  have  proposed  to  insert  them  amongst  the  other  orders  in 
those  places,  their  title  to  which  appeared  to  be  indicated  by  their  external  characten 
and  mode  of  life.  In  the  present  day  zoologists  are  tolerably  unanimous  in  regarding 
the  Aplacental  Mammals  as  a  group  apart,  although  offering  many  points  of  analogy 
with  the  higher  orders.  The  Monotremata,  however,  are  still  placed  by  Wagner 
amongst  the  Edentata. 

IMwisions. — The  Aplacentaria  are  divided  into  two  very  distinct  orders.  In  one 
of  these,  which  makes  the  nearest  approach  in  its  structure  to  the  oviparous  Yerte- 
brata,  the  abdominal  pouch  is  wanting,  and  the  intestinal  canal,  and  generative  and 
urinary  organs,  all  open,  as  in  the  birds  [and  reptiles,  into  a  common  cloaca.  .  From 
this  circumstance  these  animals  are  denominated  Monotremata.    In  the  second  order, 


Fiff.  316.— Pelvis  of  the  Echidna ; 
c,  base  of  the  vertebral  column; 
i,  iliac  bone;  m,  marsupial  bone; 
/,  cavity  for  the  head  of  the  femur. 
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thftt  of  the  Mariupiaiiaj  the  general  structure  agrees  more  closely  with  that  of  the 
ordinajy  quadrupeds;  the  urinary  and  generatiye  organs  have  a  common  oriflcei 
which  is  quite  distinct  from  the  anal  opening ;  and  the  abdomen,  in  the  females,  is 
furnished  with  a  pouch  for  the  reception  of  the  young  during  their  long  infancy. 

OkDBB  I MoNOTBEMATA. 

0«n«v»l  Ghavaotexs. — ^The  Monotremata  show  most  distinctly  in  all  their  cha- 
racters, a  relationship  to  the  oviparous  Yertobrata.  The  bones  of  the  skull,  as  in 
birds,  are  early  united  together  in  such  a  way  as  to  obliterate  the  sutures.  The  cra- 
nium is  Tery  small  in  comparison  with  the  facial  bones,  which  project  in  a  more  or  less 
beak-like  form,  and  the  jaws  are  not  covered  by  soft,  moveable  lips,  and  are  either 
entirely  destitute  of  teeth,  or  furnished  with  substitutes  for  them  in  the  form  of  small 
homy  plates. 

^h»  bones  of  the  shoulder  (Fig.  317)  are  unlike  those  of  any  other  Mammals,  and 
appear  to  be  intermediate  in  their  arrangement 
between  those  of  Birds  and  Reptiles.  At  the  top 
of  the  sternum  there  is  a  T-shaped  bone,  formed 
by  the  union  of  the  two  clavicles,  in  the  same 
way  as  the  f  urcula  of  a  bird ;  one  of  the  three  ex- 
tremities of  this  bone  rests  upon  the  top  of  the 
sternum,  whUst  the  other  two  are  in  contact  with 
the  acromion  processes  of  the  shoulder-blade.  Be- 
sides these,  the  coracoid  bones,  which  are  reduced 
to  the  form  of  small  processes  of  the  shoulder-blade 
in  the  other  Mammalia,  are  here  of  large  size, 
and  assist,  as  in  the  birds,  in  the  support  of  the 
scapular  arch,  whilst  the  shoulder-blades  themselves 
are  produced  beyond  the  socket  of  the  humerus  to 
such  an  extent  that  they  also  rest  against  the  ster- 
num. 

The  eyes  are  of  small  size,  and  the  external  ear 
altogether  deficient.    The  orifices  of  the  alimen- 
tary, urinary,  and,' generative  organs,  all  open  into 
a  oommon  cloaca,  as  in  birds,  and  the  whole  structure  of  the  female  sexual  organs  is 
very  similar  to  that  of  a  bird. 

The  feet  have  five  toes  armed  with  long  nails,  and  besides  these  the  males  are  fur- 
nished with  long  spurs  on  the  hind  legs ;  at  the  base  of  these  is  a  glandular  organ,  and 
the  spurs  are  perforated,  but  it  does  not  appear  that  there  is  any  truth  in  the  assertion 
that  the  wounds  infiicted  by  them  are  venomous. 

So  little  is  known  of  the  habits  of  these  animals,  that  it  was  long  considered  doubt- 
fill  whether  they  did  not  produce  eggs  instead  of  living  young,  and  even  at  the  present 
di^,  the  condition  in  which  the  young  are  bom,  and  the  way  in  which  they  contrive  to 
obtain  tlieir  natural  nourishment^are  still  matters  of  dispute.  The  orifices  of  the  mam- 
ouury  glands  are  not  elevated  into  nipples,  but  consist  of  simple  slits  in  the  skin  of  the 
abdomen. 

lUwisioiui. — ^This  order  includes  only  three  species,  all  natives  of  Australia, 
which,  however,  form  two  families,  the  Ornithorhpnehida  and  the  Eehidnida,  In  the 
former,  which  includes  a  single  species,  the  Ornithorhynehus  paradoxtUy  the  jaws 


Fig.  317.— Sternal  apparatxM  of  the 
Omithorhynchuif.  a,  acromion  pro- 
cess; CO,  coracoid  bone;  d,  claTioles 
united;  A,  socket  for  humerus ;  o,  sca- 
pula ;  8,  sternum ;  e,  ribs. 
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exactly  resembli^  a  Aliened  dock's  bill,  opening  freely  to  &  conaidemUe  extenli  aiA 
coTered  with  a  thick  skin.  The  lower  j&w  is  a  good  deal  narooweir  thm  tt»  opptiroiw^ 
and  its  edges  are  Aunished  witii  small  transyerse  hunellse^  whieh  greatly  increas»  ji» 
resemblance  to  tho  bill  of  a  dttok.     Near  the  base  the  jaws  are  fhiBiah^d  on.  eaah  aidft: 

with  a  sort  of  homy  tooth,  which,  however,  is  quite  destitute  of  a  root,  and  apparently 
of  a  very  different  nature  from  the  ordinary  teeth  of  the  Mammalia.  The  tongue  is  of  a 
yery  singular  construction ;  it  is  divided  into  two  parts,  of  which  tile<]libJbr  i»ll«0MhBd 
flat,  covered  with  soft  papillse,  whilst  the  anterior  portion  is  narrow  and  oo^ere^  "wHih 
upright  points,  which  become  longer  and  sharper  towards  the  tip  of  tik»  t«iigiiek  The 
hinder  division  of  the  tongue  also  has  a  iree  process  which  proj^ts  over  tbe  base  of  tiie 
anterior  division,  and  bears  two  pointed  homy  teeth.  The  nostrils  are  plaoed  adr  the 
apex  of  the  upper  mandible. 

The  skin  is  covered  with  a  short  brown  fur,  which  extends  also  upon  the  short 
flattened  tail.  The  legs  are  short,  and  each  furnished  with  Ave  toes,  which  ar»  united 
by  a  membrane ;  this,  on  tho  anterior  feet,  projects  in  a  semi-cireular  form  beyond  thB 
extremities  of  the  claws.  The  spurs  on  the  hind  legs  of  the  male  are  of  considerable  siae; 
but,  notwithstanding  the  assertions  of  the  natives  that  they  inflict  poisonous  wounds, 
European  observers  have  never  found  that  the  animals  used  them  in  self-defbnoe. 

This  extraoordinary  animal,  which  was  supposed  by  its  first  describer,  Dr.  Shawi 
to  bo  a  manufactured  monster,  is  found  in  New  South  Wales  and  Van  Diemen's  Land, 
where  it  inhabits  ponds  and  the  quiet  parts  of  streams.  In  these  places  it  swims  about 
on  tho  surface  of  the  water,  with  the  head  a  little  raised,  diving  continually  in  search 
of  the  insects  and  other  small  aquatic  animals  on  which  it  feeds.  It  is  also  able  to 
climb  with  fEioility,  and  may  often  be  seen  in  small  parties  resting  on  trunks  of  tree* 
overhanging  the  water.  It  digs  itself  a  burrow  in  the  banks  of  the  piece  of  water  fre- 
quented by  it,  making  it  with  two  openings,  one  above  and  the  other  a  little  below  the 
surface  of  the  water.  The  burrows  are  of  great  extent,  usually  from  twenty  to  thirty- 
five  feet  in  length,  and  Mr.  Bennett, — to  whom  we  are  indebted  for  most  of  our  know- 
ledge of  this  interesting  creature, — mentions  his  having  seen  one  no  less  than  fifty  feet 
long ;  they  rise  from  the  water  towards  the  surface  of  the  earth,  and  at  the  furthest  part, 
which  is  also  the  highest,  are  slightly  enlarged  and  provided  with  a  sort  of  nest  for  the 
reception  of  the  young.     These,  when  bom,  are  quite  blind  and  nearly  naked. 

For  many  years  it  was  a  disputed  point  amongst  zoologists  whether  the  OmitbO' 
rhynehus  produced  eggs  or  living  young,  and  even  when  tho  distinguished  anatomist, 
Meckel,  pointed  out  the  existence  of  what  were  apparently  mammaiy  glands,  severelef 
his  contemporaries  refused  to  believe  that  these  were  really  what  they  seemed  to  be, 
especially  as  at  the  same  time  it  was  stated  that  the  eggs  had  actually  been  ftmnd  in 
Australia.  Observations  on  the  living  animal,  however,  have  proved  that  tile  effiee  of 
these  glands  is  really  the  secretion  of  milk,  and  as  the  stomachs  of  tiie  young  animaU 
have  been  found  filled  with  that  fiuid,  and  no  remains  of  egg-shelte  ha¥o  vwer  been 
discovered  in  the  nest  with  young  animals  which  were  evidently  just  brought  into  ths 
world,  there  is  no  ionger  any  reason  to  doubt  that  the  Omitkorhynehw  brings- ft»ft- 
its  young  aKve  and  suckles  them  in  the  same  way  as  other  Mammalia.  Th»prineiptl 
argument  employed  in  opposition  to  this  view  was,  thatfrom  the  ferm  of  tJie  mouth  th» 
young  animal  would  find  it  impossible  to  suck,  but  it  is  now  proved  that  the  strnutufe- 
of  the  mandibles  and  tongue  are  exceedingly  different  in  the  young  and  adMll'anilnals, 
all  the  differences  being  evidently  intended  to  enable  the  former  to  procure  its^nomiflfr- 
ment  from  the  mammary  glands  of  its  mother.     According  to  M.  "Verreaux,  the  yenng^ 
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«t  aiatar  period  of  theiii  liyea,. and.  when  they  are  able  to  swim  about,  obtain  tbeir  milk 
vx  a  aingular  manner.  The  milk,  be  says,  is  ftresied  out  in  the  water,  on  the  sux&ee.of 
wbiob  it  floats,  producing  an  iridosoont  spot,.wbicb  is  then,  auoked  off  bytheyousg. 
cnature.  In  confinement  the  young  OrmihorhytichiBxe  as  playful  as  puppies,  and  will 
iS^  freely  upon  rice  and  egg,  or  soaked,  bread,  chopped  egg,  and  finely  mineed  mmU 
Mr.  Beonett  found  that  they  readily  climbed  to  the  top  of  a  book-ease,  by  placing  th«r 
backs  against  the  wall  and  their  feet  to  the  back  of  the  booki-case^  The  OrmiJiorhyn- 
chm  is  usually  a  little  more  than  eighteen  inches  in  length. 

The  family  of  the  .£<;Atdnwi<^, or  Porcupine  Ant-eaters,  includes  only  two- specific, 

which,  like  tiie  OruWior^ync/iw^  ar^ 
found  in  New  South  Wales  andean 
Diemen's  Land«  In  many  ivspeetih 
these  animals  resemble  the  OmiiMo^ 
rhj/nchu8f  but  they  differ  from  that 
curious  creature  In  several  impor- 
tant particulars.  Thus  the  snout, 
instead  of  taking  the  form  of  a  flat^ 
tcned  duck's  bill,  is  produced  into  a 
nearly  cylindrical  organ,  of  whioh 
both  mandibles  are  enclosed  in  a 
Fig.  318.-Echidna  hystrix.  continuous  skin,  except  just  at  the 

apex, where  there  is  a  small  orifice  to  allow  of  the  protrusion  of  the  tongue.  The  latter 
oigan,  by  an  arrangement  of  longitudinal  and  annular  muscles,  which  we  shall  see  re» 
pasted  in  the  true  Ant-eaters,  is  capable  of  being  extended  and  contracted  to  an  immense 
extent,  so  that  it  may  bo  exserted  from  the  mouth  to  a  length  of  nearly  eight  inches, 
and  retracted  till  it  is  entirely  concealed.  The  jaws  are  entirely  destitute  of  teeth,  and 
.  the  nostrils,  as  in  the  preceding  family,  are  placed  at  tho  end  of  the  snout.  The  legs 
are  short  and  strong,  and  the  feet  all  furnished  with  five  toes,  armed  with  powerful 
daws,  but  destitute  of  the  swinmung  membranes  which  form  so  remarkable  a  feature  in 
the  Ornithorhynchus,  The  body  is  short  and  thick,  the  tail  is  reduced  to  a  very  small 
sue,  and  the  skin  is  clothed  with  bristly  hairs,  intermixed  on  the  upper  surface  with 
numerous  short,  acute  spines,  very  similar  to  those  of  the  Hedgehog.  The  struoturs 
of  the  mammary  glands  of  the  fomale,  and  the  spurs  on  the  hind  lega  of  the  male,  is  the 
aune  as  in  the  Ornitharhynchus, 

Of  tho  two  species  bebnging  to  this  family  one,  the  JBoMdna  hyatritc  (Fig.  318),  is 
certainly  peculiar  to  New  South  Wales ;  and  the  other.  Echidna  utotOy  is  said  to  be 
proper  to  Van  Diemen's  Land,  althou^  according  to  Mr.  Waterhouse,  it  is  also  found 
in  New  South  Wales.  They  measure  from  fifreen  to  eighteen  inches,  ia  length,  and 
an  found  generally-  in  hilly  countries,  wliere  they  live  in  burrows  and  feed:  upon 
inseotB,  prindpally  ants  and  termites,  whioh>  they  capture  by  the  protmtaion  of  thsir 
long  sticky  tongues.  They  are  slow,  dull,  nocturnal  animals,  but  exhibit  a  wondBEfial 
%0tivity  in  digging,  for  which  their  powerful  olaws  are  admirably  adapted^  IVhen 
anpiiaed,  they- either  make  their  escape  by  burrowing  into  the  earth,  or  roll  tfaffib% 
afllrea  up  in  the  mamier  of  a  hedgehog,,  so  as  to  o^oao  their  spiny  covering  tD-  the-  en«ny« 

Order  II. — Marsupiaua. 

^■iiMTii  duaaataara^r-This  order  includes  a  conaiderabls  number  of  species,  tba 
luajority  of  which  are  inhabitants  of  Australia,  although  a  few  arc  &und  in  the  -< 
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parts  of  America.  They  exhibit  a  great  yariety  of  structure  and  habit,  and  the  ftmilies 
into  which  they  are  diyided  often  di£Eer  from  each  other  as  mucli  as  the  orders  of  the 
Placental  Mammalia.  Thus  the  arrangement  and  form  of  the  teeth  and  the  structure 
of  the  extremities  vary  exceedingly  in  the  di£Eerent  families,  and  these  subordinate 
groups  are  here  often  distinguished  by  characters  of  the  same  nature  as  the  orders  of 
the  higher  forms. 

From  these  the  Marsupialia  are  of  course  distinguished  by  the  characters  already 
given  for  the  sub-class,  and  their  principal  points  of  di£Eerence  from  the  Monotremata 
may  be  given  in  a  few  words.  One  of  the  most  important  consists  in  thQ  separation  of  the 
orifices  of  the  urino-genital  apparatus  and  alimentary  canal,  which  no  longer  discharge 
themselves  into  a  common  cloaca.  Another  character  is  the  possession  by  the  female 
of  a  more  or  less  complete  pouch,  situated  in  the  under  part  of  the  abdomen,  within 
which  the  teats  are  inclosed,  and  which  serves  for  the  protection  of  the  immature 
young.  Here  they  remain  suspended  to  the  teats  during  the  earliest  periods  of  their 
existence,  and  in  many  cases  they  also]  retreat  to  this  natural  shelter  when  alarmed, 
long  after  they  have  begun  to  lead  on  independent  life.  The  marsupial  bones  are  thus 
called  into  requisition  for  the  support  of  the  sac,  with  its  contained  young  ones ;  bat 
we  nevertheless  find  these  bones  in  the  males,  in  which  no  such  office  is  to  be  per- 
formed. It  is  found,  also,  that  the  mammary  organs  in  the  female  marsupial  animals 
are  furnished  with  peculiar  muscles,  destined,  by  their  contraction,  to  promote  the  flow 
of  milk  into  the  stomach  of  the  young,  which  in  their  early  ages  appear  not  to  possess 
the  strength  requisite  to  obtain  this  nourishment  by  the  ordinary  process  of  sucking. 
It  is  f^markable,  also,  that,  in  order  to  provide  the  young  animal  with  the  means  of 
breathing  whilst  engaged  in  this  perpetual,  and  to  a  certain  extent  involuntary  sucking, 
the  Uuynx  is  prolonged  upwards  to  the  aperture  of  the  posterior  nares,  where  it  is 
embraced  by  the  soft  palate.  By  this  aniangement  the  air  passages  are  completely 
separated  from  the  fauces,  and  the  milk  passes  down  into  the  oesophagus,  without  sny 
danger  of  interfering  with  respiration.  In  some  cases,  also,  the  teat  itself  passes  into 
the  pharynx,  and  this  would  render  such  an  arrangement  as  the  above  still  more 
necessary. 

The  skull  is  very  variable  in  form,  but  is  always  composed  of  separate  bones  tmited 
by  sutures,  and  the  jaws  are  always  furnished  with  teeth.  The  orbits  generally  open 
posteriorly  into  the  space  included  by  the  zygomatic  arch.  The  external  ears  aie 
always  present  and  often  greatly  developed,  and,  lastly,  the  arrangement  of  the  bonei 
of  the  scapular  arch  is  similar  to  that  of  the  ordinary  Mammalia. 

The  first  traces  of  the  existence  of  Mammalia  upon  the  earth  consist  of  the  fossil 
remains  of  'animals  of  this  order.  They  make  their  first  appearance  in  the  Stones- 
field  slate,  and  in  the  gypsum  of  Paris ;  so  that  during  the  formation  of  these  strata, 
that  part  of  the  earth  which  we  now  call  Europe  was  inhabited  by  ftTiimnU  of  a  type 
which,  in  the  present  day,  is  entirely  confined  to  Australia,  a  few  of  the  In^ 
islands,  and  America. 

PlTUiona.— The  Marsupialia  may  be  divided  into  two  great  sections, — the  Phj^ 
phagoutf  or  plant-eating,  and  the  Mapaeiout  or  carnivorous  and  inaectivprons  groups. 
These  two  sections  are  well  characterized  by  the  structure  and  arrangement  of  the 
teeth.  In  the  former  the  canine  teeth  are  small  and  sometimes  altogether  wanting  in 
one  or  both  jaws,  the  incisors  on  the  contrary  are  large,  but  never  more  than  two  ia 
number  in  the  lower  jaw,  and  the  molars  are  furnished  with  broad,  tuberoolar  crowns. 
Thii  Bection  includes  three  famiUes. 
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The  first  of  these  is  the  f&mily  of  the  PhaaeoUmi/da^  viduding  only  a  single  species, 
the  curious  Wombat  {Phaaeohfnys  fostar)  an  inhabitant  of  Van  Diemen's  Land  and  the 
small  islands  in  Bass's  Straits.  In  the  arrangement  of  the  teeth,  the  Wombat  presents 
a  considerable  resemblance  to  the  Bodontia  or  gnawing  Mammalia ;  the  incisors  are 
two  in  number  in  each  jaw,  and  of  the  same  chisel-like  form  as  in  the  Rodentia ;  the 
canine  teeth  are  entirely  wanting,  so  that  there  is  a  considerable  gap  between  the 
incisors  and  tiie  molars.  The  latter  exhibit  a  curious  structure ;  a  deep  furrow  down 
the  inside  of  the  upper,  and  the  outside  of  the  lower  ones,  divides  each  tooth  into  two 
upright  prisms ;  the  surface  is  smooth  and  surrounded  by  the  enamel.  The  total 
number  of  teeth  is  twenty-four.  The  intestine  is  furnished  with  a  short  coscum, 
and  with  a  yermiform  appendage. 

The  Wombat  is  an  exceedingly  plump  animal,  between  two  or  three  feet  in  length, 
and  covered  with  a  thick  coat  of  long,  brownish,  dull  woolly  hair.  Its  head, is  large 
and  broad,  and  presents  a  considerable  resemblance  to  that  of  a  Rabbit.  The  tail 
is  excessively  short  and  nearly  naked.  The  legs  are  short  and  nearly  of  equal  length, 
and  the  feet  are  furnished  wiUi  five  toes,  all  of  which,  except  the  small  inner  toe  of  the 
hind  feet,  are  armed  with  long  claws.  The  animal  walks  upon  the  soles  of  the  feet, 
which  are  broad  and  naked. 

It  is  a  slow  moving  nocturnal  creature,  living  in  holes  amongst  the  rocks,  or  in 
burrows  which  it  digs  for  itself  in  softer  ground, — and  from  its  burrowing  habits  it  is 
known  to  the  colonists  as  the  "  badger,"  although  it  agrees  with  the  true  Badgers 
in  no  other  particulars  of  its  oeoonomy.  Its  food  consists  entirely  of  vegetable  matter, 
such  as  grass  and  roots,  the  latter  of  which  it  digs  up  with  its  strong  claws.  It  is 
a  quiet  creature,  and  maybe  easily  domesticated ;  its  flesh  is  said  to  be  exceedingly 
delicate.  Several  specimens  have  been  brought  to  Eiirope.  The  female  produces  three 
or  four  young  at  a  birth,  and  is  said  to  take  tiie  greatest  care  of  them. 

The  second  family  is  that  of  the  Macropodida  or  Kangaroos,  which  are  at  once 
distinguished  amongst  the  Marsupials  by  the  structure  of  the  hind  legs.  These  organs 
are  exceedingly  long  and  powerful,  and  the  feet,  which  are  much  elongated,  rest  with 
their  whole  sole  upon  the  ground ;  the  fore  legs  on  the  contrary  are  very  short,  and  are 
of  little  use  to  the  animal  in  progression,  its  movements  consisting  in  powerful  leaps 
effected  by  the  extension  of  the  hind  legs.  In  its  natural  position  the  Kangaroo  sits 
upright  upon  its  haunches  with  the  assistance  of  its  powerful  tail,  which  with  the  two 
hind  feet  forms  a  sort  of  tripod.  In  opposition  to  this  great  development  of  the  hind 
parts  of  the  body,  all  the  fore  parts  are  exceedingly  small,  so  that  some  fanciful 
obsezrers  have  compared  the  animal  to  a  creature  compounded  out  of  portions  of  two 
others  of  very  different  bulk. 

The  head  is  small,  and  furnished  with  good  large  ears,  and  the  upper  lip  is  deft. 
The  dentition  is  very  different  firom  that  of  the  Wombats,  and  in  some  respects 
resembles  that  of  the  Horse.  There  are  six  incisors  in  the  upper  jaw,  but  only  two  in 
the  lower ;  the  canines  are  always  deficient  in  the  lower  jaw,  and  very  small  in  the 
upper,  where  they  are  also  sometimes  wanting  or  concealed  by  the'gums ;  so  that  there 
is  always  a  considerable  space  between  the  incisors  and  the  molars,  which  are  five  in 
immber  on  each  side,  and  of  a  more  or  less  quadrangular  form.  The  anterior  feet  are 
famished  with  five  toes,  each  of  which  is  armed  with  a  claw ;  the  hind  feet  on  the 
contrary  only  possess  four  toes,  the  inner  one  or  great  toe  being  deficient.  Of  these 
the  two  outer  are  the  largest,  and  are  terminated  by  strong  hoof-lik^ivt^i^&^'^'Vic^^  "^^  \ 
inner  ones  are  united  together  as  far  as  the  root  of  the  naaVa.  >> 


ZtHk 


With  ngBpd.  to  th^  atmetore  o£  tha  iBtenul  OKgnu^  we  wuj  iiltiiii  tint  Ac 
ttomuh  U  of  a  oomplaz  itnutimy  bring  divided  Vy  conmiflii—  into  nvcnl  eonr 
pftitacnta.  TheotyetofthkanimganieiitiaiMytciwuJty  Imown;  WtPirffai  Owien. 
bM  obMiTTi^  a  foit  of  ruoiinaUon  to  take  pljuw  in  Mme  qpeciei.  ThecaMBni.attnHa 
ctamifenhla  mze,  bat  ia  deatitaie  of  die  Tennifitrin  appendage. 

Tba  Kan^aroof  an  almoat  eniinHj  confined  to  Australia  and  Tan  Siemeora  Land;, 
but  apecioa  are  found  ia  the  adjacent  i«land«»and  even  in  New  Girinaa     UMf.ani 


Fig.  319.— Qreut  KARffaroo  {J^acropm  Oiganteus), 

ontiroly  herbivoroua,  and  lire  for  the  most  part  in  the  graaay  plaioa;  hat  aome' 
&mung  Dr.  Gray*a  genua  Jhtiro^ah,  are  found  in  rooky  plaoesL.  They  are,  tiiaid 
areaturea,  but  wh<m  aeiaed  defend  themselvea  with.Tiolent  atrdkea  of  their  hind  M^ 
^hi(')u  iVoni  their  ^n^at  power  and  the  strength  of  their  nails,  conatitate  fonnidahla 
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weapons.  Ublike  the  generality  of  herbivorous  f^niwiftlR,  howeiFer,  they  do  not  nsually- 
collect  into-  flooks,  although  they  may  aometimes  he  seen  in  considerable  number» 
together.  In  ftodfng,  they  rest  upon  l^e  fore-  feet,  and  when  thus  engaged,  the  yoang^ 
which  frequentfy  retreat  to  the  abdominal  pouch  long  after  tiiey  axe  able  to  graze  like 
their  parents^  may  often  be  seen  protruding  their  heads,  and  cropping  the  herbage  at 
the  same  time  with  the  mother.  According  to  Quoy  and  Gaimard,  they  also  run  on  all 
fours  when  pursued  by  dogs.  Their  ordinary  mode  of  progression,  as  already  men-, 
tioned,  consists  in  long,  lieaps,  effected  by  the  agency  of  the  hind  legs  alone,  and  in 
these  efforts  the  long  powerful  tail  is  employed  in  maintaining  their  equilibrium. 

The  Tree  Kangaroos  {Bendrolagus),  of  which  two  species  are  found  in  ICew  Guinea, 
differ  remarkably  from  the  rest  of  the  family  by  their  adaptation  to  an  arboreal  life. 

The  size  of  the  animals  belonging  to  this  family  varies  greatly,  some  of  the 
largest  species  being  more  than  four  feet  long  in  the  body,  whilst  the  smallest  are 
about  the  size  of  a  small  rabbit  or  large  rat.  Of  the  latter  description  are  the 
Kangaroo  Rats  {Sypsiprynmus)^  little  nocturnal  animals,  which  feed  to  a  great  extent 
on  roots. 

The  flesh  of  the  larger  species  of'  Kangaroos  {Maeropus  gigantetM,  Fig.  319, 
M,  nemoralis,  M.fruticus,  and  others),  is  esteemed  excellent  food  both  by  the  natives 
and  colonists  of  Australia,  and  that  of  several  of  them  is  commonly  seen  in  the  markets 
of  Sydney.  The  colonists  hunt  the  Kiemgaroo  with  powerful  dogs,  and  the  sport  is  of 
an  exciting  description,  as  the  animal  not  only  endeavours  to  escape  by  exerting  his 
utmost  speed,  but  also,  when  the  dogs  come  close  up  to  him,  strikes  powerful  blows  at- 
them  with  his  tail.  When  seized  by  the  dogs,  he  also  frequently  wounds  them 
severely  with  his  hind  feet. 

The  native  Australians  take  these  animals  in  a  variety  of  ways.  Sometimes  a 
number  of  them  go  out  iii  company  to  hunt  the  Kangaroo ;  sometimes  they  take  them 
in  pitfalls  and  snares,  or  kiU  them  with  spears  when  they  come  to  drink.  Another 
mode,  which  is  probably  the  most  usual  of  aU,  is  described  in  a  most  graphic  and 
picturesque  manner  by  Captain  Grey.  The  native  advances  quietly  in  the  direction 
where  he  expects  to  find  his  game,  with  every  sense  on  the  alert  to  give  him  early 
notice  of 'its  approach.  When  the  animal  is  near  him,  he  is  seen  to  assume  an  attitude 
of  intense  attention,  and,  at  a  given  signal,  his  wives  and  children,  who  accompany 
him,  drop  immediately  upon  tho  ground.  When  the  savage  is  thus  occupied,  Captain 
Grey  says,  you  will  see  at  about  a  hundred  yards  from  him  "  a  Kangaroo  erect  upon 
its  hind  legs,  and  supported  by  its  tail ;  it  is  reared  to  its  utmost  height^  so  that  its 
head  is  between  five  and  six  ffeet  above  the  ground ;  its  short  paws  hang  by  its  side, 
its  ears-  are  pointed — it  is  listening  as  carefully  as  the  native,  and  you  see  a  little  head 
peering  out  from  its  pouch,  to  inquire  what  has  alarmed  its  mnf:her.  But  the  native 
moves  not ;  you  cannot  tell  whether  it  is  a  human  being  or  the  chaired'  trunk  of  a 
bnmed  tree  which  is  before  you,  and  for  several  minutes  the  whole  group  preserve 
their  relative  position ;  at  length  the  Kangaroo  becomes  reassured;  drops  upon  its  fore 
paws,  gives- an  awkward  leap  or  two,  and*  goes  on  feeding^  the  little  inhabitant  of  its 
pouch  stretching  its  head-  farther  out,  tastihg  the  grass  its  mother  iS  eatings  and 
evidently  debating  whether  or  not  it  is  safe  to  venture  out  of  its  uestfng^pUice,  and- 
gambol!  about  amongst  the  green  dewy  herbage. 

**  Meantime  Hie  native  moves  not  until'  the  Kangaroo,  having*  two-  or  ttiree  tftnea- 
reeumed  the  attitude  of  listening,  and  having,  like  a  monkey,  scratched  its-side  wilJi 
its  fbre  paw,  at  length  once  more  abandons  itself  in  perfect  security  to  its  feed^  and 
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plajfully  BmelU  and  mbe  its  little  one.  Now  the  witchful  MtTage,  keeping  lua  body 
unmoyed,  fixes  tlie  spear  first  in  the  throwing-stick,  and  then  Taises  his  arraa  in  the 
attitude  of  throwing,  from  which  they  are  never  again  moTed  until  the  Kangaroo  dies 
or  runs  away.  His  spear  being  properly  secured,  he  advances  slowly  and  stealthily, 
no  part  moving  but  his  legs ;  whenever  the  Kangaroo  looks  round,  he  stands  motion- 
less in  the  position  he  is  in  when  it  first  raises  its  head,  until  the  animal,  again  assured 
of  its  safety,  gives  s  skip  or  two,  and  goes  on  feeding.  Again  the  native  advances, 
and  this  scene  is  repeated  many  times,  until  the  whistling  spear  penetrates  the  devoted 
animal." 

Besides  the  flesh,  the  skin  of  the  Kangaroo  is  highly  valued,  as  the  leather  made 
from  it  is  admirably  adapted  both  for  shoes  and  gloves.  The  best  leather  is  said  to  be 
afforded  by  the  skin  of  the  Bush  Kangaroo  {Jf.frutieus)  of  Van  Diemen's  Land ;  this 
is  the  only  kind  which  the  more  fashionable  members  of  society  in  Sydney  will  con- 
descend to  have  in  their  boots  and  shoes,  and  accordingly  immense  numbers  of  the 
skins  are  annually  imported  into  New  South  Wales  from  Van  Diemen's  Land. 

The  third  and  last  family  of  the  phytophagous  marsupials  is  that  of  the  Phalangis- 
iidaf  or  Fhalangers,  which  resemble  the  Kangaroos  to  a  considerable  extent  in  their 
dentition,  but  differ  from  these  in  their  complete  adaptation  for  an  arboreal  existence- 
Thus  the  hind  legs  are  only  of  a  proportionate  length  to  the  anterior  limbs,  and  all  the 
feet  aro  furnished  with  five  toes ;  the  second  and  third  toes  of  the  hind  feet  are,  how- 
ever, united  together.  The  incisor  teeth  are  six  in  the  upper  and  two  in  the  lower 
jaw;  the  canines  are  small,  and  the  lower  jaw  is  sometimes  quite  destitute  of  them. 
The  stomach,  unlike  that  of  the  Kangaroos,  is  simple  in  its  construction,  and  the 
intestine  is  furnished  with  a  very  long  ccecum.  The  tail  is  usually  very  long,  but  in 
one  genus,  on  the  contrary,  it  is  reduced  to  a  mere  rudiment. 

These  animals,  of  which  the  largest  measures  about  three  feet  in  length,  including 
the  tail,  occur  in  Australia  and  many  of  the  islands  of  the  Eastern  Archipelago.  They 
live  in  woods,  climbing  about  with  great  agility  amongst  the  branches,  in  which  the 
long-tailed  species  assist  themselves  by  clinging  with  the  taiL  They  are  nocturnal  in 
their  habits,  and,  like  most  nocturnal  animals,  are  furnished  with  large  eyes ;  during 
the  day  they  sleep  rolled  up  into  a  ball.  Their  food  consists  of  fruit  and  leaves ;  but 
it  also  appears  probable  that  they  may  occasionally  prey  upon  birds,  which  they  sur- 
prise at  night  roosting  in  the  trees,  as  they  have  been  found  in  confinement  to  prefer 
meat  to  any  other  food.  They  are  said  to  emit  a  most  disagreeable  odour ;  but 
are  nevertheless  regarded  as  excellent  food  by  the  natives  of  the  countries  in  which 
they  occiir,  who  appear  to  capture  them  in  great  numbers.  According  to  some  writers, 
indeed,  their  capture  is  very  easy,  as,  when  they  are  found  suspended  by  their  tails  to 
the  branches,  it  is  said  they  may  readily  be  made  to  descend  by  looking  fixedly  upon 
them  for  some  time. 

Of  the  true  Phalangers  {Fhalangista)  there  are  two  groups,  in  one  of  which  the  tail 
is  entirely  covered  with  bushy  hair,  whilst  in  the  other  the  extremity  is  naked.  It  is 
remarkaUe  that  each  of  these  groups  is  exactly  circumscribed  in  its  geographical  dis- 
tribution, the  species  with  the  tip  of  the  tail  bare  being  confined  to  the  islands  of  the 
Eastern  Archipelago,  whilst  those  in  which  the  whole  organ  is  clothed  with  hair  are 
found  only  in  Australia  and  Van  Diemen's  Land.  The  species  of  both  groups  sie 
tolerably  numerous,  especially  those  of  the  latter ;  and  several  of  the  species  occur  in 
the  greatest  abundance.  The  natives  of  the  Molucca  Islands  call  them  Ctueutf  or 
Cou90UMi  and  in  New  Ireland  the  natives  give  the  name  of  Capoml  to  their  common 
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species  (P.  ecmfrmt).  The  oommon  species  in  Australia  (P.  vulpina)  is  well-known  to 
the  colonists  as  the  Opossum ;  it  is  nearly  two  feet  long  in  the  body,  and  its  flesh  is  a 
&Yourite  food  with  the  natives,  who  hunt  it  with  great  success. 

The  Flying  Phalangers  {Petaurus)  are  distinguished  from  the  True  Phalangers, 
which  they  resemble  in  most  respects,  by  the  possession  of  a  broad  fold  of  skin  which 
runs  down  each  side  of  the  body  from  the  anterior  to  the  posterior  limbs,  and  which 
when  stretched  by  the  extension  of  the  legs,  seryes  as  a  sort  of  parachute  to  support 
the  creature  in  springing  from  one  tree  to  another.  It  cannot,  however,  fly,  in  the 
true  sense  of  the  word.  The  tail  is  long  and  bushy,  and  is  destitute  of  the  prehensile 
power  possessed  by  that  of  the  True  Phalangers.  They  are  pretty  little  creatures,  the 
largest  measuring  about  two  feet  long,  including  the  tail,  which  makes  about  half  its 
length ;  whilst  the  smallest  species  is  not  larger  than  a  mouse.  The  fur  is  soft  and 
fine,  and  that  of  one  species  (P. 


•eiureui)  is  in  considerable  esteem 
amongst  the  Australian  colonists. 
The  Flying  Phalangers  are  found 
only  in  Australia  and  New  Gui- 
nea ;  one  species  occurs  in  Nor- 
folk Island,  but  none  in  Yan 
Diemen's  Land. 

We  have  already  mentioned 
that  in  one  genus  of  this  family 
the  tail  is  reduced  to  a  mere 
stump ;  this  is  the  genus  Fhaaco- 
htrctoSf  of  which  two  species  are 
recorded,  both  natives  of  New 
Holland,  where  they  are  known 
to  the  colonists  under  the  names 
of  "  monkeys  "    and    "  bears." 


Fig.  320.— The  Koala  {Phascolarctoa  cinereiu). 


The  only  species  of  the  habits  of  which  we  know  anything  is  the  Koala  (P.  einerem), 
which  inhabits  the  woods  of  New  South  Wales.  It  is  about  two  feet  in  length,  and 
covered  with  a  soft  gray  fur;  the  ears  are  adorned  with  tufts  of  long  hairs.  Like 
the  other  Phalangers  it  lives  on  trees,  and  is  a  slow  nocturnal  creature,  feeding 
principally  on  the  tender  shoots  of  particular  trees,  and  also  occasionally  descending 
to  the  ground  in  search  of  roots.  Its  flesh  is  highly  esteemed  by  the  natives  of 
Australia,  who  climb  the  highest  trees  in  its  pursuit.  When  the  young  have  become 
too  large  for  their  ordinary  retreat  in  the  pouch  of  the  mother,  they  mount  upon 
her  shoulders,  and  are  carried  about  by  her  in  this  position. 

From  the  Phalangers,  of  which  most,  if  not  all,  subsist  to  a  certain  extent  upon 
animal  food,  we  pass  by  an  easy  transition  to  the  rapacious  Marsupials.  These  are  at 
once  distinguished  from  the  vegetable  feeders  by  the  nature  of  their  dentition.  The 
incisors  are  small,  and  present  in  considerable  number  in  both  jaws ;  the  upper  jaw 
bears  from  eight  to  ten,  and  the  lower  from  six  to  eight  of  these  teeth.  The  canines 
also  are  always  large  and  present  in  both  jaws,  and  the  true  molars  are  furnished  with 
several  points.    This  section  of  the  order  includes  four  families. 

In  the  first  of  these,  the  Feramelida,  or  Bandicoot  Rats  of  Australia,  there  are  six 
incisor  teeth  in  the  lower  jaw,  and  eight  or  ten  in  the  upper ;  the  ti-ue  molars  are  four 
in  number  on  each  side  in  each  jaw,  and  between  these  and  the  canines  there  are  three 
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false  molaxB.    Vlie'totel  smtnber  of  IneHh  it  oootequenily  farty-aiz  or iorty***!^^  eke 

latter  nmlMr  pwMib  in  Ae 


toana,  of  the  xmoUos  «!|;rMB  with 
^tihtft  dksetred  -ia  tiie  iaaeMlTv- 
Yow  Harental  jfaannrtia,  with 
fwhaA  4ie  BtMdiMWtB  «B«b  to 

like  stnwtore  <of  *&e  Hinte  is 
remaiMile,  tine  IiIhA  legs  beiag 
mnoh  loHgw  tfaam  "flie  mterier 
pair,  and  adaipteA  f<ir  leapiiig, 
like  those  <xf  the  KflcngcroeB. 
The  ibre  feet  lure  composed  of 
£ve  tees,  but  the  two  etrter  are 
reduced  to  the  fonii  of  sraill 
tubercles  placed  veiy  for  bac%, 
<r-  and  concealed  amongst  tile  hair; 
they  aire,  howerer,  fiimisliiedwi£h 
minute  nails.  The  feet  conse- 
quently appear  to  consist  only  of 
three  toes,  which  are  completely 
separate,  and  armed  with  strong 
digging  claws.  In  the  genus  (%»- 
r&pua  this  number  is  even  reduced 
to  two.  In  the  Wnd  feet  the 
inner  toe"  is  rudimentary  or  en- 
tirely wanting  {Chosroptts) ;  the 
Fig.  321. -Crab-eating  Opossum  {Didelphys  cancrivora),      second  and  third  Ttre  OOmpletdy 

mited,  and  the  two  outer  toes  are  the  largest  and  separate. 

The  Bandicoots  are  small  animals,  which  inhabit  different  parts  of  Australia  and 
Van  Diemen*s  Land.  They  are  nocturnal  animals,  w-hich  dig  themselves  burrows  in 
the  soft  ground,  for  which  purpose  their  claws  are  well  adapted ;  attd  from  this  circum- 
stance and  the  fmnsual  length  of  its  ears,  one  of  the  species  (i*.  lagotis)  is  called  the 
"  rabbit"  by  the  colonists  of  Swan  River.  The  flesh  of  the  animal  is  said  to  resemble 
that  of  the  Rabbit,  but  their  food  is  generally  of  a  very  different  nature,  consisting 
principally  of  insects  and  grubs,  although  some  species  are  said  to  have  a  pwuticular 
predilection  for  roots,  and  especially  bulbs.  Hieir  gait  consists  of  a  series  of  hops,  in 
which,  hffwever,  they  are  said,  like  the  Rabbit,  to  use  their  fore  feet. 

The  I>idelpMd(B^  or  Opossums,  forming  the  next  family,  are  peculiar  to  America; 
■and  to  this  group  belonged  th»  first  examples*  of  Marsupial  Twiimals  -with  iriiich 
Ihiropeans  wetre  acquainted.  The  dentition  in  these  animals  is  femsecrkable,  as  they 
alone,  of  all  the  Marsupials,  possess  eight  incisors  in  the  lower  jaw.  In  the  upper 
jaw  there  are  ten  of  these  teeth ;  and  as,  in  addition  to  the  canines,  there  are  fotcr 
true  and  three  false  molars  on'  each  side  of  each  jaw,  the  total  number  of  teeth 
Wmoonts  to  no  less  than  fifty,  ^e  head  is  long  and  pointed,  with  large,  totmded,  and 
nearly  naked  ears.  The  feet  are  all  composed  of  five  toes,  furnished  wifli  small  daws; 
the  inner  toe  of  the  hind  feet  forms  an  opposable  thumb,  and  is  destitute  6f  a  claw.  The 
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tul^  naked  ^and  losfy/eKOcpt  at  tin  base,  where  it  is  olothed  vitlL.ftir<like  (Suit  an  tke 

hady^  and  itsHip  Jonmi  a  prdhemile  otgan  df /great  .power.    IDhe  females  are  jrwnetimea 

iprovided  with  :a  regular  pouch, 

but  mare  eomtnonty  4ihi8  is  re-  *i 

:plaiied*by  two-iblfls  of  skin. 

tEke-OyauBiiniu  are  ifound  in 
aill  pavts  of  -AmeTioa,  from  the 
gtate  <kf  La  fldte  in  tfao  south  to 
^e  shoarea  (Of  -the  Great  Lakes  in 
-the  nortii;  but  "they  are  most 
abundant  in  the  warm  regions  of 
^'fionth  America.  Thoy  liyc  in 
the  woods  and fore8t8,and  exhibit 
gveat  ftkill  in  olimbing  trees,  an 
operation  -in  which  their  hand- 
like hind  feet  are  a  great  assist- 
ance to  them.  Thoir  prehensile 
tails  are  usually  employed  only  to 
suspend  them  frcnn  the  branches, 
and  in  this  position,  with  the 
head  downwards,  they  will  often 
remain  for  hours.  They  are 
nocturnal  in  thoir  habits,  and 
generally  slow  in  their  move- 
ments. Their  food  consists  of 
ismall  animals,  such  as  mice, 
birds,  and  msects-;  they  are  fond 
of  the  eggs  of  birds,  and  are  said 
also  to  feed  on  fruits.  They  are  also  paHioularly  partial  to  blood,  for  the  sake  of 
wiiioh  they  sometimes  commit  serious  depredations  in  hen-roosts.  The  young,  on 
leaving  the  pouoh,  are  usually  carried  about  for  some  time  on  the  back  of  the  mother, 
where  they  steady  thomselyes  by  twisting  thoir  tails  round  that  of  thoir  parent. 

The  Opossums  are  all  of  small  size ;  the  largest  species  measure  from  two  feet  to 
two  feet  and  a  half,  including  the  tail,  which  is  about  -as  long  as  the  body;  the 
smallost  species  is  not  more  than  seren  inches  in  length.  The  flesh  of  the  larger 
ipeoies  is  eaten,  and  is  said  to  bo  w'hite  and  good,  although  many  people  have  a  prejudice 
against  it,  on  account  of  the  very  rat-like  character  of  the  tail.  When  threatened  with 
danger  they  counterfeit  death  most  admirably,  and  may  even  be  picked  up  or  injured 
without  giving  any  sign  of  life. 

The  earliest  Jcnown  species  was  theiVirginian  Opossum  {D.-virginiana,  Fig.  322), 
the  only  -representative  of  this  group  that  inhabits  North  America.  It  is  generally 
distributed  in  the  United  States,  and  is  abundant  in  the  southern  parts  of  the  Union, 
It  is  one  of  the  larger  species.  The  true  Opossum  (7>.  Opotsumi)  is  exceedingly 
common  in  Guiana,  but  rare  in  Brazil,  where  one  of  the  commonest  species  is  the 
Crab-eating  Opossum  (2).  cancrwora^  Fig.  321),  which  is  also  one  of  the  largest  of  the 
group.     It  is  said  to  prefer  marshy  districts,  -and  to  bo  exceedingly  fond  of  Crabs. 

We  must  also  refer  to  another  South  American  species,  the  Yapock  (CMroneciM 
9mrkff4ttUBj  Fig.<828),  which    is  distinguished  from  the  ordinary  Opossums  by  its 


Hk.  322.- 


-Vjvt;ii.i:ni  Opossum,  Trith  its  Yoiing 
{Jjiiii  :'j)hyji  Vd'ffimana). 
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ITig.  323.— The  Yapock  {Chironectes  variegatus). 


palmated  liind  feet,  which  enable  it  to  swim  and  dive  with  &oility,  and  hj  aeyeral 
other  characters,  which  may,  perhaps,  entitle  it  to  rank  as  the  type  of  a  distinct  family. 

In  its  form,  this  curious 
little  animal  has  a  good 
deal  of  resemblance  to  the 
Otters,  and  was  originally 
described  by  Buffim  as  the 
*<  little  Otter  of  Guiana." 
It  also  resembles  those 
animals  in  its  habits, 
seeking  its  food,  which 
consists  of  small  fishes, 
aquatic  insects,  and  Crus- 
tacea, in  the  water,  and 
Hying  in  holes  in  the 
banks.  It  is  said  to  be 
furnished  with  cheek 
pouches,  in  which  it  stows 
away  its  food  until  its 
return  to  the  shore,  and 
possesses  another  remark- 
able character,  in  the  presence  of  a  peculiar  process  of  the  pisiform  bone  of  the  wrist, 
which  gives  it  the  appearance  of  having  the  rudiment  of  a  sixth  finger,  as  which  it  was 
indeed  described  by  Temminck. 

The  family  of  the  ilfyrme^o^'t^^c?- includes  only  a  single  species,  the  Myrmeeohiusfiu- 
eiattt8,  or  Banded  Ant-eater,  an  inhabitant  of  the  southern  and  western  parts  of  Aus- 
tralia. It  is  distinguished  from  all  the  other  Marsupials  by  the  great  number  of  its 
teeth,  which  are  more  numerous  even  than  those  of  the  Opossums.  This  increase  is  in 
the  molars,  of  which  there  are  five  on  each  side  in  the  upper  jaw,  and  six  in  the  lower; 
between  these  and  the  canines  there  are  three  false  molars  in  each  jaw,  and  the  incisors 
are  eight  in  number  in  the  upper,  and  six  in  the  lower  jaw.  The  total  number  of  teeth 
is  consequently  fifty-two.  The  molars  are  furnished  with  small  pointed  tubercles  like 
those  of  the  ordinary  insectivorous  quadrupeds,  which  this  animal  resembles  in  its  food. 
The  head  of  the  Myrmeeohius  is  terminated  in  front  by  a  pointed  snout  and  furnished 
with  narrow  pointed  ears.  The  anterior  feet  have  five  and  the  posterior  four  toes,  all 
furnished  with  strong  claws,  and  the  tail  is  rather  long  and  bushy.  Its  feet  are  formed 
for  running  on  the  ground,  where  it  progresses  by  successive  leaps  like  a  squirrel ;  but 
when  pursued  it  usually  takes  refuge  in  the  hole  of  a  tree. 

Its  food  consists  of  insects,  which  it  is  said  to  collect  in  the  same  way  aa  the  true 
Ant-eaters  and  the  Echidna  by  protruding  its  long  tongue,  and  it  is  generally  found  in 
districts  containing  many  Ant-hills,  no  doubt  for  the  sake  of  the  abundant  supply  of 
food  which  it  obtains  in  such  situations.  The  female  is  destitute  of  a  pouch,  but  the 
young  when  adhering  to  the  teats,  are  said  to  be  concealed  by  the  Jong  hairs  which 
grow  upon  the  belly  of  the  mother.  It  is  an  elegant  little  creature,  measuring  about 
eighteen  inches  in  length,  including  the  tail ;  the  anterior  parts  are  of  a  reddish  tawny 
colour,  and  the  hind  part  of  the  back  is  adorned  with  transverse  bands  of  black  and 
white*  ' 

In  the  preceding  families  the  coecimi  is  of  moderate  size,  but  in  the  following  one  it 
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is  entirely  wanting.  This  is  the  family  of  the  Dasyurida,  or  Dasyures,  including  the 
most  carnivorous  species  of  the  Marsupial  series,  which  it  completes.  The  teeth  are 
usually  forty-six  in  number,  and  agree  in  their  arrangement  with  those  of  the  Opos- 
sums, except  that  there  are  only  eight  incisors  in  the  upper  and  six  in  the  lower  jaw. 
In  the  typical  genus  Dasyurusy  however,  there  are  only  two  false  molars  between  the 
true  molars  and  the  canines,  so  that  the  total  number  of  teeth  is  reduced  to  forty-two. 
The  form  of  the  molars  in  the  upper  jaw  is  usually  irregularly  triangular,  with  three 
points ;  but  those  in  the  lower  jaw  are  compressed  cutting  teeth,  the  edges  of  which 
are  also  furnished  with  three  points.  The  feet  are  formed  for  terrestrial  progression  ; 
the  anterior  have  five  toes  and  the  posterior  four,  all  perfectly  separate  and  armed  with 
curved  claws.  The  deficient  toe  of  the  hind  feet  is  sometimes  represented  by  a  sort  of 
tubercle,  which,  however,  does  not  reach  the  ground.  The  tail  is  of  moderate  length, 
or  elongated,  and  always  well  covered  with  hair.  This  family  includes  the  largest  of 
the  rapacious  Marsupials.  They  are  evidently  analogous  to  the  ordinary  carnivorous 
quadrupeds,  not  only  in  their  ferocity  and  carnivorous  propensities,  but  also  more  or 
less  in  form. 

A  strikmg  instance  of  this  is  presented  by  the  Pouched  Wolf  {Peracyon  or  Thylaei" 
nm  cynoeephahu),  which,  both  in  its  general  form  and  the  structure  of  its  extremities, 
closely  resembles  a  large  Dog  or  Wolf.  It  is  of  a  yellowish-gray  colour,  with  trans- 
verse black  bands  on  the  hinder  part  of  the  back,  whence  it  has  obtained  the  names 
of  the  "  Zebra  Wolf,"  the  "  Hyaena,"  and  the  "  Tiger"  from  our  colonists  in  Van 
Diemen's  Land,  to  which  island  it  appears  to  be  exclusively  confined.  It  is  a  most 
carnivorous  animal,  often  committing  considerable  ravages  amongst  the  flocks  of  sheep, 
but  it  has  now  become  rather  rare,  except  in  the  wildest  and  most  inaccessible  parts  of 
the  colony,  where  it  lives  amongst  the  caves  of  the  mountains  and  feeds  upon  the 
smaller  Kangaroos  and  other  Mammalia.  It  is  even  said  sometimes  to  devour  the 
Ee?Udnaj  notwithstanding  his  spiny  protective  coat.  It  is  a  strictly  nocturnal  animal. 
Bemains  of  an  animal  nearly  allied  to  this  {Thylaeotherittm)  have  been  found  in  some  of 
the  secondary  strata  in  Europe. 

Of  the  typical  Dasyures  (Dasyurus)  the  largest  species  (J5.  ursintta)  is  also  a  native 
of  Van  Diemen's  Land,  where  it  is  commonly  known  amongst  the  colonists  by  the 
name  of  the  "  Devil."  It  is  about  eighteen  inches  long  in  the  body,  and  is  covered  with 
a  long,  thick,  coarse  hair,  of  a  black  colour,  with  a  few  white  spots  on  the  breast  and 
•boulders.  It  is  of  a  most  savage  nature,  and  is  often  destructive  to  sheep,  to  which  its 
powerful  jaws  render  it  a  most  formidable  enemy,  notwithstanding  its  comparatively 
■mall  size.  When  Van  Diemen's  Land  was  first  colonized,  the  "  Devils"  were  very 
abundant,  and  did  much  mischief  amongst  the  poultry,  but  they  are  now  for  the  most 
part  banished  to  the  woods  in  the  unfrequented  parts  of  the  country,  where  they 
exercise  their  destructive  propensities  on  the  small  wild  quadrupeds  and  birds. 

In  the  genus  PhaaeogaJe,  which  includes  several  small  Opossum-like  animals,  with 
bushy  tails,  the  first  toe  of  the  hind  foot,  instead  of  being  absent  or  quite  rudimentary, 
is  of  sufficient  length  to  be  employed  as  a  thumb  in  grasping,  and  these  animals  con- 
sequently ascend  trees  with  facility  in  the  pursuit  of  the  insects  which  constitute  their 
ibod.    One  species  of  this  genus  is  smaller  than  our  common  Mouse. 

SUB>0LASS  II.— PlAOENTABIA. 

Oenezal  Cliairaetozs. — ^It  will  be  unnecessary  to  enter  at  any  length  upon  the 
eharacters  of  this  group,  as  their  leading  peculiarities  are  the  same  as  those  of  the 
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class ;  these  they  exhibit  in  their  highest  degree  of  perfeotioiiy  the  oonnexioii  between 
the  mother  and  the  young  being  continued  for  a  much  longer  period  than  in.  the  Apla- 
centaria,  so  that  the  young  animal  when  bom  is  in  a  far  more  porfoet  atate,  and,  in 
fact,  in  some  instances  is  able  to  walk  almost  from  the  moment  of  its  introduction  into 
the  world.  The  principal  distinctions  by  which  this  sub-daas  is  separated  from  the 
preceding  one  consist  in  the  absence  of  the  yentral  pouch  and  marsupial  bones,  and  in 
the  presence  of  the  groat  commissure,  or  carpus  caUoawny  uniting  the  hemispheres  of 
the  brain.  In  other  respects,  the  numerous  animals  forming  this  group  present  an 
extraordinary  diversity  of  structure,  and  the  orders  into  which  they  are  divided  are  in 
consequence  very  numerous. 

DiTisians. — The  first  order  consists  of  the  strictly  aquatio  Mammalia,  in  which 
the  body  is  fish-like  in  its  form,  with  the  anterior  members  converted  into  fins,  and  tiie 
hinder  limbs  entirely  wanting ;  those  are  called  Cetaoea,  The  three  fbUowing  orders 
are  distinguished  by  having  the  toes  encased  in  hoofs,  or  so  completdiy  enveloped  in  the 
integuments,  that  their  divisions  are  completely  concealed,  and  the  only  external  evidence 
of  their  existence  is  to  be  fouud  in  the  hoof-like  nails  with  which  the  foot  is  provided. 
Of  these  the  Paehjfdermata  have  always  two  or  more  toes  in  each  foot,  indicated  as  ahove 
stated  by  the  number  of  hoofs,  and  the  skin  is  usually  naked  and  furnished  only  with  a 
£bw  scattered  bristles.  In  the  Solidungula  the  legs  terminate  in  a  single  toe^  with  an 
undivided  hoof;  and  the  JRuminantia  are  characterized  by  their  cleft  hoofs,  the  absence 
of  incisor  teeth  in  the  upper  jaw,  and  the  peculiar  structure  of  the  stomach,  whidb 
enables  them  to  return  their  food  into  the  mouth,  and  submit  it  to  a  second 
mastication. 

The  fifth  order  of  the  True  or  Placental  Mammalia  appears,  to  a  certain  extent, 
intermediate  between  the  Ungulate  forms  and  the  Unguiculate  orders  which  make 
up  the  remainder  of  the  class,  their  long  curved  claws  being  hollowed  out  at  the 
base,  so  as  to  enclose  the  extremities  of  the  toes  much  in  the  same  way  as  a  hooH 
They  are  further  distinguished  by  the  total  absence  of  incisor  and  caning  teeth  in 
both  jaws.     These  are  called  Edentata. 

Of  the  TTnffnictdata,  or  clawed  Mammalia,  the  Bodentia  are  distinguished  by  the 
absence  of  canine  teeth,  and  by  their  chisel-like  gnawing  incisors.  In  the  Fmnip4di» 
the  canines  are  greatly  developed,  and  the  molars  compressed  and  sharp-edged,  indi- 
cating the  carnivorous  propensities  of  the  animals ;  whilst  the  body  is  fish-like  ia 
form,  and  the  four  limbs  are  converted  into  paddle-like  organs.  The  Cmmivorm  hsfi 
limbs  adapted  for  ordinary  terrestrial  progression,  with  the  toes  armed  with  sharp  claws; 
and  the  teeth  are  adapted  for  cutting  flesh.  The  Inseetivora  resemble  the  Camivora  in 
many  respects ;  but  their  molar  teeth  are  broad,  and  furnished  with  several  pointed 
tubercles.  In  the  Chiroptera  the  anterior  extremities  are  converted  into  wings,  by  the 
expansion  of  a  leathery  membrane  between  the  elongated  fingers.  The  Quoubntmmia 
are  furnished  with  gi^ping  hands  on  all  four  extremitiea ;  whilst  the  BimtmMf  in- 
cluding only  the  human  species,  have  the  anterior  limbs  ahme  provided  wit!]i  hands. 

Obdeb.  III. — Cetaoea. 
General  Ohazactara. — This  order,  which  includes  the  Whales  and  some  aUied 
animals,  is  distinguished,  as  already  stated,  by  the  fish-like  form  of  its  members,  which 
are  thus  adapted  for  passing,  their  existence  in  the  water.  The  Cetaoea  are  generally 
very  bulky  creatures,  in  which  the  head  is  often  of  a  most  eaovJWHUi  mm  ;  the  body 
tapers  off  posteriorly,  and  is  terminated  by  a  broad  tail  fin,  which,  like  that  of  the 
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fishes,  is  the  principal  agent  in  swimming,  but  is  set  on  in  the  contrary  direction,  being 
transverse  instead  of  perpendi- 
cular (Fig.  324).      This  caudal 
fin  is  suppoited  upon  a  firm  car- 
tilaginous basis,  but  has  no  trace 
of  rays  or  bones.    The  anterior 
Umbs  are  converted  into  power- 
ful fins,  completely  enclosed  in 
an  uniform,  akin;   but  beneath 
this  we  find  the  usual  bones  of 
which  the  arm.  of  a  vetebrated 
animal   is   composed,  although  ._ 
considerably  shortened*  In  some    n, 
instanoea  the  phalanges  are  very 
numerous,  but  the  fingers  rarely  ^^«-  324.-Tail  of  the  Whale, 

exhibit  any  traces  of  nails.  The  posterior  limbs  are  entirely  wanting,  and  the  only 
trace  of  the  pelvis  consists  in  a  pair  of  bones  suspended  amongst  the  muscles,  and 
usually  united  in  front  into  the  form  of  a  Y,  but  completely  detached  from  the  vertebral 
column,  which  is  also  destitute  of  that  peculiar  series  of  anchylosed  vertebrse  called 
the  sacrum,  which  serves  in  the  ordinary  Mammalia  to  give  firm  support  to  the  pelvis. 
The  first  caudal  vertebrae  are,  however,  distinguished  from  the  lumbar  by  the  presence 
of  a  series  of  small  inferior  Y-shaped  arches ;  these  disappear  towards  the  extremity 
of  the  tail. 

The  head  is  not  separated  from  the  body  by  a  neck,  although  the  cervical  vertebrss 
ore  distinctly  marked  in  the  skeleton ;  the  great  bulk  of  the  head  is  made  up  of  the 
facial  bones,  the  cranial  portion  being  often  very  small.  The  nostrils  are  sometimes, 
as  in  other  vertebrated  animals,  placed  on  the  fore  part  of  the  nose ;  but  in  the  typical 
Ibrms  these  orifices  are  brought  quite  to  the  top  of  the  head,  constituting  what  are 
called  the  blow-hoUs  of  the  Whale.  The  external  ear  is  entirely  wanting,  and  the 
mode  in  which  the  auditory  of  the  organs  of  the  Cetacea  are  adapted  for  the  perception 
of  sounds  both  in  the  water  and  in  the  air  is  very  interesting.  The  external  aperture 
of  the  ear  is  exceedingly  small,  so  as  to  prevent  any  injury  to  the  organ  from  the  rush 
of  water  when  the  creature  is  progressing  rapidly  through  that  element,  although  it 
apparently  allows  of  sufficient  access  of  water  for  the  communication  of  any  sounds 
that  may  be  transmitted  by  its  means.  The  air  penetrates  into  the  car  through  the 
SMtaehian  tube,  which  is  of  large  size,  and  opens  into  the  blow -hole ;  and  thus, 
when  the  Whale  is  at  the  surface  of  the  water  and  breathing,  aerial  sounds  can  readily 
find  their  way  into  the  ear.  The  eye  is  of  very  small  size  when  compared  with  the 
bulk  of  the  animal,  and,  from  the  immense  development  of  the  facial  bones,  it  often 
appears  to  be  placed  nearly  in  the  middle  of  the  body. 

The  ririn  is  naked,  or  only  sparingly  covered  with  scattered  bristles ;  but  to  make 
up  for  the  want  of  the  ordinary  clothing  of  the  Mammalia,  the  whole  surface  of  the  body 
beneath  the  c^dn  is  covered  with  a  thick  coating  of  fat,  or  hhMer  as  it  is  termed,  which 
ianm  a  most  efficient  agent  in  preserving  the  temperature  of  the  body,  at  the  same 
tiae  that  it  reduces  its  specific  gravity.  It  is  this  blubber,  which  is  often  present  in 
CDonnoaa  quantity,  that  forms  the  principal  object  for  which  these  creatures  are 
pursued.  7he  Cetacea  are  all  inhabitants  of  the  sea.  They  are  divisible  into  two 
very  distanot  grcrape,  or  sub-orders. 
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SUB-0BDE&  I. — CbTE. 

In  the  first  of  these,  consisting  of  the  true  or  typical  Cetacea  (the  Whales,  Por- 
poises and  their  allies),  the  body  is  peculiarly  fish-like  in  its  form,  the  teats,  two  in 
number,  are  placed  on  the  belly,  and  the  nostrils  on  the  top  of  the  head.  Of  the  latter 
there  are  sometimes  two  and  sometimes  only  one ;  they  do  not  appear  to  serve  as  organs 
of  smell,  but  must  be  regarded  merely  as  respiratory  apertures,  and  orifices  for  the  expul- 
sion of  the  water  taken  into  the  mouth  with  the  food  of  the  creatures.  The  compli- 
cated and  wonderful  mechanism  by  which  these  different  objects  are  effected,  may  be 
briefiy  described  as  follows : — The  larynx  is  produced  into  a  conical  form,  and  when 
the  creature  is  breathing  projects  into  the  cavity  of  the  posterior  nares,  where  it  is 
embraced  by  the  muscles  of  the  soft  palate,  and  thus  a  free  passage  is  opened  through 
the  nostrils  from  the  lungs  to  the  external  air,  although  nearly  the  whole  head  may 
be  under  water,  and  the  mouth  perhaps  filled  with  that  fluid.  In  getting  rid  of  the 
water  taken  into  the  mouth,  the  animal  performs  the  act  of  deglutition,  but  at  the  same 
time  closes  the  pharynx  to  prevent  the  passage  of  the  water  beyond  the  necessary 
point ;  it  is  thus  forced  up  into  the  nasal  passages,  which  are  famished  with  large 
folded  and  dilatable  cavities  for  its  reception,  and  it  is  by  the  sudden  forcible  con- 
traction of  the  muscles  surrounding  these,  that  the  water  is  finally  forced  out  in 
a  jet. 

The  expiration  of  air  is  performed  in  the  same  way,  and  as  the  air  when  driven  from 
the  lungs  is  charged  with  a  great  quantity  of  moisture,  it  produces  an  appearance  whicli 
has  probably  often  been  mistaken  for  a  jet  of  water ;  indeed,  some  distinguished  natu- 
ralists have  maintained  that  the  stories  of  the  expulsion  of  water  from  the  blow-holes  of 
Whales  are  fables  resting  merely  upon  errors  of  observation.  It  appears  pretty  certain, 
however,  that  the  above  account  is  correct. 

The  head  in  these  creatures  is  of  very  large  size,  sometimes  forming  nearly  one- 
half  of  the  entire  body ;  the  skull  is  usually  unsymmetrical,  the  bones  of  the  rig^t 
side  being  rather  larger  than  those  of  the  left.  A  remarkable  peculiarity  presented  by  the 
skull  is  that  the  petrous  bone,  which  usually  forms  a  part  of  the  temporal  bone  in 
the  Mammalia,  in  these  anima-ls  is  only  attached  to  the  skull  by  cartilage.  The  mouth  jb 
exceedingly  wide,  and  the  jaws  usually  armed  with  numerous  conical  teeth ;  the  only 
exceptions  to  this  rule  are  found  in  the  Balanida,  or  Whalebone  Whales,  which,  in  the 
adult  state,  are  furnished  with  a  peculiar  arrangement  of  homy  plates,  although  in  the 
early  periods  of  their  existence,  the  jaws  exhibit  distinct  conical  teeth.  The  skin  is 
perfectly  naked,  and  beneath  it  lies  a  layer  of  blubber,  which  in  some  of  the  laige 
species  attains  an  enormous  thickness. 

Although  the  Cete  all  subsist  upon  animal  food,  it  is  remarkable  that  they  posses 
a  complex  stomach,  which  consists  of  at  least  four  compartments,  and  sometimes  of 
as  many  as  seven.    The  object  of  this  arrangement  is  not  known. 

This  group  includes  the  largest  of  known  animals.  From  their  abundance  in  all 
seas  they  have  been  generally  known  in  all  ages,  and  as  commonly  regarded  as  fish. 
They  are,  however,  in  all  respects  true  members  of  the  class  Mammalia,  producing 
their  young  alive  (usually  only  one  at  a  birth)  and  suckling  them  for  a  considenhle 
peiiod.  They  appear  to  be  quite  destitute  of  voice,  and  the  majority  are  sodahle 
animals,  swimming  in  large  shoals  together,  and  sporting  frequently  on  the  suifMie  of 
the  water.    They  occur  most  abundantly  in  the  Arctic  and  Antarctic  Seas. 

IMTlaioiis,— The  Cete  or  typical  Cetacea  are  divided  into  three  families.    The 
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first  of  these  is  the  family  of  the  Balaniday  or  true  Whales,  in  which  the  teeth  are 
defiLcient,  and  the  mouth  is  furnished  with  numerous  plates  of  a  homy  substance,  well 
known  as  Whale-bone  or  baleen.    The  arrangement  of  these  plates  in  the  mouth  of  the 
Whale  is  as  follows: — 
Along  the  centre  of  the 
palate  runs  a  strong  keel, 
on  each  side  of  which  is 
a  broad  depression,  along 
which  the  plated  of  baleen 
are  inserted.    These  aro 
long  flat  plates,  attached 
by  their  bases  to  the  pa- 
late, and  hanging  down 
freely  into  the  cavity  of 
the   mouth    (Fig.  326); 
they    ai>e   placed   trans- 
versely in  the  mouth,  so  ^ifif*  325.— The  Greenland  Whale  {Balcma  myaticettu). 
that  their  sides  are  parallel  and  at  a  very  small  distance  from  each  other.   The  base  and 

-  outer  edge  of  each  of  these  perpendicular 
plates  is  composed  of  solid  whale-bone, 
but  the  inner  edge  terminates  in  a  fringe 
of  fibres  which  fill  up  the  interior  of  the 
mouth.  The  object  of  this  stnicture  is 
readily  understood  when  we  consider 
the  mode  in  which  the  Whale  procures 
its  food.  This  enormous  animal,  although 
strictly  an  animal-feeder,  and  provided 
with  an  immense  mouth,  has  an  ceso- 
phagus  po  small  that  he  is  compelled  to 
nourish  his  vast  bulk  by  the  consumption 
of  some  «f  the  smallest  inhabitants  of  the 
sea :  his  foofl  consists,  for  the  most  part, 
of  the  small  swimming  Mollusca  (Clio 
borealiayjBJidi  Crustacea,  so  abundant  in  the  Arctic  seas,  and  it  is  said  he  never  indulges 
his  stomach  with  anything  larger  than  a  Herring.  To  procure  these  insignificant 
morsels  he  engulphs  a  whole  shoal  of  them  at  once  in  his  capacious  jaws,  where  they 
are  of  course  entangled  amongst  the  fibres  of  the  baleen ;  the  water  is  then  strained  oflP 
and  expelled  through  the  blow-holes,  and  the  monster  is  thus  enabled  to  pass  his 
diminutive  prey  at  his  leisure  into  his  stomach.  The  baleen,  in  fact,  forms  a 
complete  sieve,  through  which  the  Whale  strains  the  water  from  his  food.  The 
lower  jaw  is  entirely  destitute  of  teeth  and  furnished  with  large  fleshy  lips,  within 
which  the  upper  jaw,  with  its  apparatus  of  homy  plates,  is  received  when  the  mouth  is 
closed. 

This  family  includes  two  genera.  In  the  typical  genus  Balanaj  the  back  has 
no  fin,  whilst  in  the  Balanoptera  there  is  a  small  fleshy  dorsal  fin.  The  most  im- 
portant species  is  the  Greenland  or  Right  Whale  {B.  mysticetttSj  Fig.  326),  in  pursuit 
of  which  a  great  quantity  of  shipping  is  annually  despatched  into  the  Arctic  Seas 
from    different   European  ports,   but  especially  from  this  country.      Some  of  the 


Fig.  826.— Skull  of  Whale  with  Baleen,  c,  cra- 
nium; m«,  upper  jaw;  mi,  lower  jaw  ;  «r,  single 
plate  of  baleen. 


406  THE  GREENLAND    WHALE. 


older  natui'alifits  described  the  Whale  as  attaining  a  length  of  nine  hundred  feet, 
and  it  ia  still  asserted  by  tome  writers  that  specimens  are  to  be  met  with  in  the 
present  day  -of  eighty  or  a  hundred  feet,  and  that  before  the  filing  had  been  pur- 
sued so  far,  they  occasionally  attained  double  this  size.  Mr.  Scoresby,  however, 
whose  testimony  is  deserving  of  the  higheit  confidence,  states  that  he  never  saw  a 
Whale  of  more  than  sixty  feet  long,  and  that  the  largest  he  ever  heard  of,  measured 
less  than  seventy  feet ;  he  also  quotes  authorities  from  voyages  of  the  sixteenth  and 
seventeenth  centuries,  showiag  fiat  ikt  htm0k^  what  was  regarded  at  a  large  Whale, 
and  the  quantity  of  oil  ykUad  kf  it  WM  "Am  mam  m  tiiose  days  as  at  present.  The 
tail  of  a  large  WJMib  wmmmtm  flhoat  fiwiiBtf  «r  tventf-five  feet  in  breadth  and  five  or 
six  feet  in  Imfj^k^  hf  tike  aetUBiof  iUf  fowerfal  iaitrument  it  can  dash  off  with 
immeMt  wthtttf^  mJurn  wioaMkd  or  akaaad,  and  acMBetimes  with  a  single  blow  from 
it  coQi||fltfil7  iJMttprs  ^he  hatUtaiil»  f  menu  Iti  piee  At  ordiiiary  tim^i  is  said  to 
be  abartt  iow  nules  «m  bour,  amt  it  ipfooji  nrely  to  swim  «t  any  great  depth  in  the 
water.  At  times,  for  amusement,  these  enormous  creatures  will  spring  completely  out 
of  the  water,  and  another  of  their  diversions  consists  in  immersing  the  whole  body  per- 
pendicularly and  flapping  their  immense  tails  on  the  surface  of  the  water,  so  as  to  pro- 
duce a  sound  that  may  be  heard  at  a  distance  of  two  or  three  miles. 

The  Greenland  Whale  is  found  in  most  parts  of  the  Arctic  Seas ;  but  its  exact 
limits  are  not  known,  as  it  has  probably  often  been  confounded  with  the  other  species 
of  JBakma,  The  fishery,  as  it  is  termed,  is  now  principally  carried  on  in  Baffin's  Bay, 
and  almost  entirely  by  the  English,  who  are  calculated  to  have  a  capital  of  at  least  a 
million  sterling  embarked  in  this  enterprise.  The  ships  reach  their  AtaAwns  abcmt  the 
end  of  April,  and  immediately  begin  looking  out  for  Whalei.  Ai  fooii  ■■  one  flC  Ihese 
creatures  is  perceived  from  the  mast  head,  the  boats,  of  vltiGii  each  ahip  carxies  mx.  or 
seven,  are  lowered  and  manned  for  the  pursuit  When  one  of  them  arrives  suffldBntly 
dose  to  the  enormous  animal,  the  harpooner,  who  stands  at  the  head  of  the  boat 
plunges  his  weapon  into  its  body,  and  the  rowers  immediately  back  out  of  harm's  way. 
The  Whale  dives  down  immediately  with  such  velocity  that,  when  he  has  taken  a 
perpendicular  direction,  he  has  been  known  to  fracture  the  bones  of  his  head  against 
the  bottom  at  a  depth  of  SCO  y^ds ;  but  more  commonly  he  makes  off  for  the  shelter 
of  an  ice-field,  dragging  outfwitb  him  the  line  to  which  the  harpoon  is  fastened,  and 
this  passes  so  rapidly  over  the  edge  of  the  boat,  that  it  is  necessary  to  keep  it  con- 
stantly wet  to  prevent  ignition.  The  lines  are  usually  about  4000  feet  in  length,  but 
the  whale  oftcA  takes  out  three  or  four  times  this  Ic^ngth  of  line.  The  wounded  Whale 
usually  remains  under  water  for  about  half  an  hour,  but  sometimes  much  longer ;  and 
one  instance  is  recorded  in  which  the  creature  was  an  hour  and  a-half  before  coming 
up  to  breathe.  On  his  reappearance,  he|[is  again  attacked  with  harpoons  and  spears,  by 
which  he  is  soon  despatched,  the  destruction  of  one  of  these  monsters  of  the  deep 
rarely  taking  much  more  than  an  hour.  The  body  is  then  towed  to  the  ship's  side, 
where  the  process  of  Jlensing,  or  cutting  off  the  blubber  and  removing  the  baleen,  is 
performed,  and  when  this  is  completed,  the  carcase  is  left  to  the  tender  mercies  of  the 
White  Bears,  Water-fowl,  and  Sharks. 

But  the  European  whalers  are  not  the  only  enemies  of  this  inoffensive  creature 
even  the  savage  natives  of  these  inhospitable  regions  do  not  fear  to  attack  it  in  their 
firail  boats,  and  with  none  of  those  appliances  which  in  the  case  of  Europeans  certainly 
diminish,  although  they  do  not  destroy,  the  chances  of  danger. 

Thus  the  natives  of  the  Aleutian  Islands  paddle  close  up  to  the  Whale,  and  plunge 
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a  spear  into  his  body  beneath  tho  anterior  limbs,  when,  if  the  weapon  penetrates  to  a 
sufficient  depth,  the  animal  is  sure  to  die  in  two  or  three  days,  and  his  body  is  then 
thrown  upon  the  shore  by  the  wayes.  In  this  way,  howerer,  a  great  unnecessary  loss 
of  life  is  inflicted,  for  a  large  proportion  of  the  Whales  wounded  are  ncrer  seen  again. 
In  the  year  1831,  we  are  told  that  out  of  118  Whales  mortally  wounded  in  this 
manner,  only  forty-three  were  recoTsred. 

The  blubber  coyers  the  surface  of  the  Whale  to  a  thickness  of  from  eight  or  ten  to 
twenty  inches,  and  that  of  a  large  Whale  will  weigh  about  thirty  tons,  furnishing 
from  twenty  to  twenty-five  tuns  of  oil.  Whales  have  been  taken  which  gave  thirty 
tuns  of  oil.  This  is  worth  on  an  average  ^30  per  tun.  The  number  of  Whales  has 
been  rapidly  diminishing  of  late  years,  and  the  whalers  have,  in  consequence,  been 
compelled  to  extend  their  voyages  to  a  higher  latitude,  a  proceeding  which,  of  course, 
increases  the  peril  of  the  undertaking,  whilst  the  results  become  more  and  more  uncer- 
tain. Nevertheless  in  the  year  1860  the  quantity  of  oil,  blubber,  and  spermaceti 
imported  into  this  country  was  no  less  than  21,828  tuns ;  but  this,  of  course,  includes 
the  produce  of  the  southern  whale  fisheries. 

The  whalebone,  or  baleen,  is  also  an  important  part  of  the  whale.  The  longest 
laminsB  in  a  large  whale  usually  measure  about  twelve  feet  in  length,  but  they  are 
sometimes  found  no  less  than  fifteen  feet.  The  whole  quantity  obtained  from  one 
animal  weighs  sometimes  as  much  as  a  ton  and  a-half,  and  it  is  worth  about  £160  per 
ton.  The  number  of  plates  is  usually  about  six  hundred,  but  large  individuals  have 
been  found  with  eight  hundred  plates  of  baleen  in  the  upper  jaw. 

To  the  natives  of  the  inclement  regions  of  the  north  the  Whale  is  a  still  more 
important  animal  than  to  Europeans.  They  not  only  use  the  oil  for  lighting  and 
warming  their  dwellings,  but  also  drink  it  with  avidity,  and  both  the  blubber  and  the 
flesh  are  favourite  articles  of  food  with  them.  Indeed,  the  flesh  of  a  young  whale 
when  roasted  and  oaten  with  pepper  and  salt  is  said  to  be  very  good,  and  not  unlike 
beef;  but  that  of  the  older  animals  is  black  and  coarse.  From  the  internal  mem- 
branes the  Esquimaux  prepare  some  of  their  articles  of  clothing,  and  also  a 
semi-transparent  substance  which  serves  instead  of  glass  for  the  windows  of  their 
dwellings ;  and  the  bones  and  baleen  are  also  applied  by  them  to  various  useM 
purposes. 

The  affection  of  the  female  for  her  offspring  is  most  extraordinary.  The  young 
Whale  when  just  bom  measures  from  ten  to  fourteen  feet  in  length,  and  for  a 
twelvemonth  or  more  after  its  birth  it  remains  in  close  attendance  upon  its  mother. 
It  furnishes  but  little  oil,  and  the  whalers,  therefore,  do  not  care  to  take  it  for  its  own. 
sake ;  but  as  it  is  easily  harpooned,  it  is  frequently  struck  in  order  to  attract  the 
mother  to  its  assistance.  Mr.  Scoresby  gives  an  interesting  account  of  the  devotion  of 
the  parent  to  its  young  under  these  circumstances.  He  says — "  In  June,  1811,  one  of 
my  harpooners  struck  a  sucker,  with  the  hope  of  its  leading  to  tho  capture  of  the 
mother.  Presently  she  arose  close  by  the  "  fast  boat,"  and,  seizing  the  young  one, 
dragged  about  a  hundred  fathoms  of  line  out  of  the  boat  with  remarkable  force  and 
velocity.  Again  she  arose  to  the  surface,  darted  furiously  to  and  fro,  frequently 
stopped  short,  or  suddenly  changed  her  direction,  and  gave  every  possible  intimation 
of  extreme  agony.  For  a  length  of  time  she  continued  thus  to  act,  though  closely 
pursued  by  the  boats ;  and,  inspired  with  courage  and  resolution  by  her  concern  for 
her  offspring,  seemed  regardless  of  the  danger  which  surrounded  her.  At  length,  one 
of  the  boats  approached  so  near  that  a  harpoon  was  hove  at  her.    It  hit,  but  did  not 
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attach  itself.  A  second  harpoon  was  struck;  this  also  failed  to  penetrate ;  but  a  third 
was  more  effectual,  and  held.  Still  she  did  not  attempt  to  escape,  but  allowed  other 
boats  to  approach ;  so  that  in  a  few  minutes  three  more  harpoons  were  fastened ;  and 
in  the  course  of  an  hour  afterwards  she  was  killed."  Our  author  seems  to  regard  it  as 
an  act  of  barbarity  to  kill  a  creature  at  the  moment  of  its  exhibiting  this  excess  of 
maternal  affection,  which,  as  he  says,  would  do  honour  to  a  rational  being ;  but  he 
justifies  the  practice  by  the  consideration  of  the  great  yalue  of  even  a  single  Whale, 
and  the  dangers  to  which  the  men  expose  themselves  in  the  pursuit,  from  which  he 
argues  they  can  scarcely  be  expected  to  allow  feelings  of  pity  to  inter/ere  with  the 
object  of  their  voyage. 

Occasional  specimens  of  the  Whale  have  been  stranded  upon  our  northern  coasts, 
but  always  in  a  poor  condition,  which  showed  that  they  had  wandered  far  from  their 
native  seas. 

The  Southern  Whole  {B.  australis)  has  the  head  much  smaller  in  proportion  than 
the  Greenland  Whale ;  in  the  latter,  the  head  forms  nearly  one-third  of  the  length  of 
the  body,  whilst  in  the  Southern  species  it  is  not  more  than  one-fourth.  Its  size  is 
nearly  equal  to  that  of  its  northern  relative,  the  usual  length  being  about  fifty  feet, 
although  specimens  of  seventy  feet  long  have  been  mentioned.  According  to  the 
Japanese,  however,  the  large  Whales  of  this  species  attain  a  length  of  thirty  metres, 
or  nearly  a  hundred  feet ;  but  this  is  evidently  an  exaggeration.  The  Southern  Whalo 
is  an  inhabitant  of  the  great  Southern  Ocean,  where  it  generally  keeps  near  the  coasts, 
and  in  rather  shallow  water,  extending  up  the  shores  of  the  Pacific  to  Japan  and 
Kamtschatka,  and  on  the  eastern  side  of  America  as  far  as  the  United  States.  It  is 
also  abundant  on  both  the  shores  of  the  African  continent.  The  females  visit  the  bays 
on  the  coasts  frequented  by  them  in  the  months  of  June  and  July,  for  the  purpose  of 
producing  their  young,  and  it  is  then  that  they  are  taken  in  considerable  numbers  for 
the  sake  of  their  oil.  The  principal  fisheries  are  on  the  coasts  of  New  Zealand  and 
South  Africa ;  but  from  the  victims  being  always  pf  one  sex,  their  numbers  are  rapidly 
diminishing. 

The  Balanopterce,  or  Fin-backed  Whales,  are  distinguished  from  the  preceding  by 
the  possession  of  a  soft  dorsal  fin.  They  are  also  characterized  by  the  shortness  of  the 
plates  of  baleen,  which  in  animals  of  the  same  size  do  not  measure  twice  as  many 
inches  as  those  of  the  Greenland  Whale  do  feet.  Their  food  is  of  a  more  substantial 
nature  than  that  of  the  true  BaUencSy  consisting  almost  entirely  of  small  fishes.  The 
largest  species  is  the  Balcejioptera  Buops,  which  is  known  to  measure  sometimes  as 
much  as  one  hundred  feet  in  length,  and  is  probably  the  largest  of  all  known  animals, 
living  or  extinct.  Another  species,  the  B.  musculus,  an  inhabitant  of  the  Mediter- 
ranean, occasionally  attains  a  length  of  nearly  eighty  feet.  Notwithstanding  their 
vast  bulk,  these  Whales  fuinish  comparatively  little  oil ;  and  as  their  great  activity 
renders  their  capture  a  matter  of  danger  and  difficulty,  they  are  generally  avoided  by 
the  whalers,  although  the  species  are  found  abundantly  in  most  seas.  The  largest 
species,  commonly  known  as  the  Fin-fisli  and  the  Eorqual  {B,  boopa),  occurs  not 
unfrequently  on  the  British  coasts. 

The  second  family  is  that  of  the  PhyseiericUe,  or  Sperm  Whales,  which  are  distin- 
guished from  the  true  Whales  by  the  absence  of  baleen  plates  in  the  palate,  and  the 
presence  of  from  forty  to  fifty  conical  teeth  in  the  lower  jaw.  This  is  shorter  and 
narrower  than  the  upper  jaw,  so  that  when  the  piouth  is  closed  it  is  completely 
enclosed  by  the  upper  lip.     The  teeth  fit  into  cavities  of  the  upper  jaw,  which, 
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although  not  quite  destitute  of  teeth,  possesses  these  organs  in  a  very  rudimentary 
condition,  and  concealed  in  the  gums.  The  head,  as  in  the  true  Whales,  is  of  ecor- 
mous  size,  forming  ahout  one-third  of  the  entire  length  of  the  animal,  and  its  form  is 
exceedingly  remarkahle.  It  is  nearly  cylindrical,  and  singularly  truncated  in  front, 
and  the  blowhole,  instead  of  being  placed  on  the  forehead,  is  situated  on  the  anterior 
portion  of  this  immense  snout.  The  mass  of  this  part  of  the  head  is  not  composed  of 
bone,  but  of  a  sort  of  cartilaginous  envelope,  containing  an  oily  fluid,  which  hardens 
by  exposure  to  the  air,  and  in  this  state  is  well  known  as  spermaceti.  This  substance 
is  also  diffused  through  the  blubber. 

The  only  well  known  species  of  this  family  is  the  Sperm  "Whale,  or  Cachalot 
{Fhyaeter  macrocepkalus)^  which  is  very  generally  distributed  in  all  seas,  but  prin- 
cipally in  those  of  the  Southern  Hemisphere.  The  male  is  of  immense  bulk,  usually 
measuring  about  sixty  feet  in  length ;  and  specimens  have  been  met  with  no  less  than 
seventy-six  feet  long,  and  thirty-eight  in  circumference.  The  females  are  much 
smaller,  usually  measuring  from  thirty  to  thirty-five  feet  in  length. 

The  Sperm  Whales  inhabit  the  deep  water,  and  very  rarely  approach  the  land. 
Their  food  consists  principally  of  Cuttle  £slics,  which  swarm  in  great  profusion  in  the 
southern  seas.  They  usually  swim  in  flocks,  called  schools  and  pods  by  the  whalers, 
consisting  of  from  twenty  to  flfty  females  and  young,  acconipanied  by  one  or  two  old 
males,  to  which  the  seamen  give  the  name  of  bulls.  They  are  taken  in  great  numbers, 
as  the  oil  obtained  from  their  blubber  is  the  flnest  of  the  animal  oUs,  and  is  much 
used  for  burning  in  lamps,  and  the  oily  matter  from  the  head  {spermaceti)  is  also  of 
great  value,  both  as  an  ointment,  and  for  the  manufacture  of  candles.  Another  sub- 
stance of  still  greater  value,  obtained  from  the  Sperm  Whale,  is  the  well-knoirn 
perfume  called  Ambergris.  This  is  a  morbid  concretion  formed  in  the  intestine  of  the 
Sperm  Whale,  either  in  the  stomach,  or  more  probably  in  the  gall-ducts,  as  in  its 
nature  it  appears  to  resemble  a  gall-stone.  It  forms  masses  of  considerable  size, 
sometimes  as  much  as  thirty  or  forty  pounds  in  weight ;  and  is  usually  found  floating 
upon  the  surface  of  the  water,  probably  disengaged  from  the  decomposing  body  of  one 
of  these  monsters.  The  whalers  rarely  seek  fur  it  in  the  intestines  of  the  Sperm 
Whales  which  they  kill,  although  its  value  is  about  a  guinea  an  oiince.  It  has  the 
singular  property  of  increasing  the  power  of  other  perfumes  when  mixed  with  them, 
and  it  is  for  this  purpose  that  it  is  principally  employed. 

Valuable  as  these  creatures  are  their  pursuit  is  attended  with  danger  in  fully  equal 
proportion.  They  are  harpooned  from  boats  in  the  same  way  as  the  true  Whales,  and, 
like  these,  frequently  use  their  tails  as  most  formidable  offensive  weapons ;  but  in  this 
case  the  other  members  of  the  flock  will  often  come  to  the  assistance  of  their  wounded 
comrade,  and  thus  add  greatly  to  the  peril  of  the  boatmen.  There  are  cases  on  record 
of  men  being  struck  out  of  the  boats  and  killed  by  the  powerful  tails  of  these  creatures ; 
and  in  other  instances  the  Whales  have  been  known  to  rush  against  the  ships  with 
such  violence  as  to  spring  leaks,  which  have  caused  them  to  sink  within  a  Uvr  hours. 
The  Sperm  Whale  occurs  occasionally  in  the  British  seas,  which  are  also  inhabited  by 
what  has  been  regarded  as  a  second  species,  to  which  the  name  of  the  High-flnned 
Cachalot  (P.  Tursio)  has  been  given,  from  the  great  development  of  the  dorsal  fin, 
which  was  compared  by  Sibbald  to  the  mast  of  a  ship.  The  distinctness  of  this 
species  is  denied  by  many  naturalists,  but  Mr.  BeU  thinks  there  is  good  reason  for  its 
retention. 

The  Delphinidaf  or  Dolphins,  forming  the  third  family  of  the  CS?fe,  or  true  Cetacea, 
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are  at  onoe  distinguiBhable  from  the  great  VTbales  by  the  more  proportionate  mxe  of 

the  head,  which  usually 
forms  about  onie-BeTenth 
of  the  to€al  length  of  the 
animaL  Hie  form  of  the 
body  consequently  be- 
oomes  more  regularly  fiah- 
like  than  in  the  preceding 
Fig.  327.— The  Porpoise  {Phoccpna  communis).  families,  and  the  jews  aie 

for  the  most  part  armed  with  numerous  conical  teeth.  This  family  includes  numerous 
species,  which  are  found  abundantly  in  all  parts  of  the  globe,  many  of  them  enjoying 
a  tolerably  wide  geographical  distribution.  They  are  usually  fer  inferior  in  sixe  to  the 
gigantic  creatures  belonging  to  the  preceding  families,  ten  or  twelre  feet  being  their 
ordinary  length,  although  a  few  species  attain  a  length  of  thirty  feet.  They  are  active 
creatures,  and  generally  liye  inconsiderable  flocks,  swimming  and  playing  on  the  suifMe 
of  the  sea,  and  sometimes  leaping  quite  out  of  the  water.  Some  of  the  apecies 
appear  to  find  groat  pleasure  in  swimming  about  ships,  and  generally  accompany  ^baa. 
for  a  considerable  distance,  when  their  gambols  afford  a  good  deal  of  amusement  to  tiie 
passengers  on  board.  The  ancients  were  well  acquainted  with  this  habit  of  the  Dol- 
phin, which  they  regarded  as,  in  an  especial  manner,  the  friend  of  man ;  and  the 
writings  of  the  poets  of  antiquity  aboimd  with  allusions  to  it.  The  feod  of  the  D^ 
phinidsB  consists  almost  entirely  of  fishes  and  Cuttle-fishes. 

The  commonest  species  is  the  well  known  Porpoise  {PkoetMa  commtinis)^  ithich  if 
fonnd  abundantly  all  round  our  coast,  and  occurs  in  all  the  European  seas  as  fkr  as  the 
icy  regions.  The  Porpoises  pursue  the  Herrings,  and  other  fish  that  swim  in  shoals, 
with  great  avidity,  and  not  unfrequently  advance  far  up  our  tidal  rivers  in  pursuit  of 
their  prey.  Their  length  is  from  four  to  eight  feet,  and  when  in  the  water  they  present 
a  considerable  resemblance  to  large  black  pigs,  whence  they  are  frequently  called  Smh 
hogs  and  Hog-jish.  The  name  of  Porpoise  is  also  said  to  be  derived  from  the  French 
Pore-poiswmj  or  Hog-fish ;  the  German  Meer-schtvein  has  the  same  meaning,  and  the 
French  nameifar^ot/tnis  evidently  derived  from  some  old  Teutonic  form  of  the  same  word. 
In  places  where  the  Porpoises  are  abundant  they  are  often  caught  for  the  sake  of  the 
oil  which  they  afford ;  their  flesh  is  also  eaten,  and  all  the  other  species  of  the  family 
are  occasionally  taken  for  the  same  purposes.  The  Grampus  {Phoeana  Orea),  another 
British  species  nearly  allied  to  the  Porpoise,  is  of  a  much  larger  size,  measuring  soone- 
times  no  less  than  nineteen  feet  in  length.  It  is  a  voracious  animal,  feeding  not  only 
ujwn  fishes,  but  also  upon  the  smaller  Cetacea ;  there  apx>ears,  however,  to  be  no  rea* 
son  for  putting  any  faith  in  the  accounts  of  the  older  naturalists,  who  accuse  the  Gram- 
pus of  attacking  the  "Whale  in  flocks  and  worrying  him  to  death. 

The  Round-headed  Porpoise  {Phocana  melas)  is  another  large  8x>eeie8,  which  is 
remarkable  for  its  exceedingly  gregarious  habits,  and  for  the  strong  attachment  mani- 
fested by  the  different  members  of  the  flocks  towards  each  other.  This  species  usually 
measures  about  twenty  feet  in  length,  but  specimens  have  been  seen  of  twenty-four 
feet  long.  It  is  distinguished  by  its  very  convex  rounded  head.  It  occurs  in  the 
northern  seas  in  vast  flocks  ;  Mr.  Bell  records  one  of  these  which  was  run  ashore  hi 
Iceland  that  consisted  of  eleven  hundred  and  ten  individuals,  and  as  many  as  seven 
hundred  and  eighty  have  been  captured  in  one  shoal  in  the  Shetlands.  In  the  eaptnre 
of  these  animals  the  boatmen  are  greatly  assisted  by  the  strong  instinct  which  prompts 
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the  Porpoises  to  follow  one  anotlier  like  a  flook  of  shoop ;  bo  that  when  the  leader  of 
the  flock  has  nm  upon  the  beach,  all  the  rest  arc  pretty  sure  to  follow  his  example. 
To  drive  them  on  shore  all  the  boats  in  the  neighbourhood  g^  out  and  surround  the 
shoal,  upon  which  they  gradually  close  until  their  victims  are  driven  on  shore,  where 
they  are  quickly  despatched ;  and  the  sea  is  frequently  deeply  tinged  with  blood  during 
one  of  these  massacres.  The  beUowings  of  the  animals  are  also  described  as  fearful. 
The  Shetlanders  call  this  Porpoise  the  *'  Ga'ing  Whale,"  the  meaning  of  the  former 
word  being  "  driving." 

Kearly  allied  to  the  Ca'ing  Whale  is  the  Beluga,  or  White  Whale  (Phoccma  leueas)^ 
a  northern  species,  which  measures  fi'om  twelve  to  eighteen  feet  in  length.  When 
adult  it  is  of  a  white  colour,  sometimes  with  a  yellowish  or  rosy  tinge.  It  feeds  on 
fish,  and  its  flesh,  which  is  said  to  be  very  good,  is  eaten  by  the  inhabitants  of  the 
northern  coasts.    It  is  very  rare  in  the  British  seas. 

The  True  Dolphins  have  the  snout  produced  into  a  sort  of  rostrum,  which  is  sepa- 
rated from  the  forehead  by  a  transverse  depression.  The  best  known  species  is  the 
Common  Dolphin  {Belphinus  Ihlphtijy  which  abounds  in  all  the  seas  of  the  Northern 
Hemisphere.  It  measures  six  or  eight  feet  in  length,  and  is  one  of  the  most  active 
speeies  of  the  ffunily.  This  species,  as  already  stated,  is  noted  for  its  fondness  for 
accompanying  ships  in  considerable  flocks,  sporting  upon  the  surface  of  the  water  as 
if  for  the  delectation  of  the  beholders.  It  is  said  that  in  these  gambols  specimens 
have  been  known  to  leap  out  of  the  water  to  such  a  height  as  to  fall  upon  the  deck  of 
aahip. 

One  of  the  most  remarkable  species  is  the  Narwhal,  or  Sea  Unicom  {Monodon  mono- 
eeros),  an  inhabitant  of  the  northern  seas,  where  it  grows  to  a  length  of  about  fifteen  feet 
in  the  body.  The  jaws  of  this  animal  are  quite  destitute  of  the  ordinary  conical  teeth  of 
its  allies.  The  male,  however,  is  furnished  with  an  extraordinary  horn  of  great  length, 
which  projects  from  the  centre  of  the  upper  jaw,  and  is  in  fact  one  of  the  incisor  teeth 
lemarkably  developed,  the  other  remaining  concealed  within  the  jaw.  It  forms  a  long 
straight  pointed  pole  of  ivory,  the  surface  of  which  is  spirally  twisted  throughout ; 
its  length  is  usually  six  or  seven  feet,  but  in  some  instances  it  has  been  known  to  be 
ten  feet  long.  Like  the  tusks  of  the  Elephant,  it  grows  from  a  permanenf-  pulp,  so 
that  it  continnes  increasing  throughout  the  life  of  the  animal ;  and  although  only  one 
tusk  is  usually  developed,  instances  have  occurred  in  which  both  had  attainea  a  nearly 
equal  length.  The  tusks  are  also  sometimes  developed  in  the  females.  This  remarkable 
oirgan  is  probably  a  weapon  with  which  the  male  Narwhal  is  enabled  to  defend  the 
females  under  his  care ;  and,  when  propelled  with  the  utmost  force  of  his  powerful 
body,  it  must  render  him  a  most  formidable  opponent;  indeed  it  is  said  that  the 
Narwhal  has  sometimes  driven  his  tusk  deep  into  the  timbers  of  a  ship.  The  food  of 
this  q>ecie8  consists  of  MoUusca. 

Amongst  the  numerous  exotic  species,  which  resemble  their  northern  allies  in  their 
general  habits,  we  may  notice  one  which  is  remarkable  for  living  wholly  in  the  fresh 
waters.  This  is  the  Ima  boUviensis,  an  inhabitant  of  the  great  rivers  of  South  America, 
where  it  is  found  at  a  great  distance  from  the  sea,  and  in  situations  which  the  inter- 
vention of  cataracts  would  prevent  its  reaching  if  it  were  a  native  of  the  salt  waters. 
The  females  usually  measure  six  or  seven  feet  in  length,  the  males  twelve  or  fourteen. 
They  swim  in  small  shoals,  pursuing  the  fishes  with  which  the  South  American  rivers 
abound,  and  are  in  their  turn  captured  by  the  Indians  for  the  sake  of  the  oil  which 
they  furnish. 
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The  Gangetic  Dolphin,  or  Soosook  {Platanitta  Gangetiea)^  is  another  species  which 
frequents  fresh  waters ;  it  occurs  in  the  Granges  as  far  as  that  riyer  is  nayigahle, 
but  is  most  abundant  in  the  numerous  mouths  through  which  its  waters  pass  info 
the  sea.  It  is  consequently  a  less  strictly  fluyiatile  species  than]  the  Amazonian 
Dolphin. 

In  the  oldest  tertiary  strata  of  America  the  bones  of  a  gigantic  extinct  Cetacean 
animal  have  been  discovered,  the  dentition  of  which  differs  so  much  from  that  of  any 
existing  forms,  that  it  has  been  regarded  as  the  type  of  a  distinct  sub-order,  the 
Zeuglodonta.  The  teeth  are  compressed  and  furnidhed  with  two  roots,  whence  the 
name  Zeiiglodon  applied  to  the  animal.  When  first  discovered  they  were  supposed  to 
belong  to  some  gigantic  reptile,  and  the  name  of  Baailosaurut  was  given  to  their  un- 
known possessor ;  but  the  subsequent  discovery  of  an  entire  skeleton  has  proved 
the  Cetacean  nature  of  this  enormous  animal,  which  measured  about  seventy  feet  in 
length. 

SUB-OEDEB  II.— SlBENIA. 

General  Cluuractera. — ^The  Streniay  or  Herbivorous  Cetacea,  exhibit  in  some 
respects  a  considerable  affinity  to  the  Fachydermata,  and  especially  to  the  Elephants ; 
they  have  indeed  been  placed  in  that  order  by  De  Blainville  and  some  other  geologists. 
The  majority,  however,  following  Cuvier,  regard  them  as  forms  of  Getacsa,  with  which 
they  agree  in  their  most  important  characters. 

They  nevertheless  present  several  important  differences  from  the  Cete,  or  Whale- 
like animals  forming  the  preceding  sub-order.  Thus  the  nostrils  are  placed  on  the 
front  of  the  snout,  in  the  same  position  as  in  most  other  Mammalia ;  the  nasal  cavities 
present  nothing  of  the  remarkable  arrangement  which  prevails  amongst  the  typical 
Cetacea;  and  the  nostrils  are,  consequently,  never  employed  as  blow-holes.  The 
molar  teeth,  which  are  present  in  all  except  one  species,  are  furnished  with  broad 
crowns,  with  transverse  folds  of  enamel,  forming  a  regular  grinding  surface ;  and  the 
teats,  instead  of  being  placed  upon  the  belly,  in  the  neighbourhood  of  the  anus,  aie 
removed  forwards  upon  the  breast,  near  the  fins.  The  head  is  of  moderate  size,  and 
more  distinctly  separated  from  the  trunk  by  a  neck  than  in  the  preceding  sub-order; 
the  mouth  is  enclosed  by  thick  fleshy  lips,  and  the  skin  covered  with  scattered  bristles. 

All  these  characters  point  more  or  less  to  an  affinity  with  the  Elephants ;  but  the 
general  form  of  the  body,  the  absence  of  the  posterior  members,  the  conversion  of  the 
anterior  limbs  into  fins,  and  the  presence  of  a  broad  transverse  tail-fin  at  the  hinder 
extremity  of  the  body,  seem  to  indicate  a  still  more  close  connexion  with  the  Cetacea. 

The  bones  in  these  animals  are  dense  and  heavy,  whilst  those  of  the  true  Whales 
are  light  and  spongy.  The  heart  presents  a  most  singular  structure,  its  two  auricles 
being  separated  by  such  a  deep  cleft  that  the  organ  presents  two  points,  and  appears  as 
though  composed  of  two  separate  hearts. 

The  Sirenia  inhabit  the  sea  shores,  especially  about  the  mouths  of  rivers,  up  which 
they  sometimes  penetrate  to  some  distance.  They  feed  entirely  upon  sea  weeds  and 
aquatic  plants,  and  do  not,  as  stated  by  some  authors,  quit  the  water  to  pasture  on  the 
shore.  They  are  said  frequently  to  support  themselves  in  an  upright  position  with  the 
upper  part  of  the  body  out  of  the  water,  when  they  are  said  to  present  a  somewhat 
human  appearance  at  a  distance,  the  illusion  being  assisted  by  the  long  whiskers  whidi 
usually  project  from  the  upper  lip,  and  the  pectoral  manunee  of  the  females.  It  is 
supposed  by  Cuvier,  and  many  other  naturalists,  that  the  lively  imaginations  of  the 
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ancient  mariners  raised  upon  this  slight  foundation  all  the  wonderful  stories  of  Tritons 
and  Sirens,  Mermen  and  Mermaids,  that  we  meet  with  in  the  old  writers. 

9iTisioiis.-*In  this  suh-order  we  have  only  two  families.  The  first  is  that  of 
tfie  JRhytinicUgf  which  only  includes  a  single  species,  the  Rhytina  Stellert,  or  Northern 
Manatee,  which,  like  the  Dodo,  has  hecome  extinct,  hut  at  a  much  more  recent  period. 
This  singular  animal  was  distinguished  from  the  other  herbivorous  Cetacea  by  the 
total  absence  of  true  teeth,  the  only  masticating  organs  which  it  possessed  being  a  pair 
of  bony  plates  in  the  anterior  portion  of  the  mouth,  one  of  which  was  attached  to  the 
palate,  and  the  other  to  the  lower  jaw.  The  Rhytina  Stelleri  measured  about  twenty- 
five  feet  in  length  and  about  twenty  feet  in  girth  at  the  thickest  part.  The  skin  was 
of  a  very  remarkable  nature.  The  true  skin  was  not  more  than  a  sixth  of  an  inch 
thick,  of  a  soft  texture,  and  whitish  colour ;  but  this  was  concealed  beneath  an  epider- 
mic coat,  which  often  attained  an  inch  in  thickness,  and  was  composed  entirely  of 
perpendicular  homy  tubes  analogous  to  hair.  This  epidermis  was  of  a  blackish-brown 
colour,  and  very  rough  and  strongly  wrinkled  on  the  sides,  so  that  it  had  no  small 
resemblance  to  the  bark  of  a  tree ;  it  was  so  exceedingly  tough  that  an  axe  would  not 
penetrate  it  without  difficulty. 

This  most  remarkable  creature  was  discovered  in  the  year  1741  upon  the  shores  of 
an  island  in  Behring's  Straits,  on  which  Behring's  second  expedition  was  shipwrecked ; 
its  flesh  formed  the  principal  food  of  the  unfortunate  mariners  who  were  compelled  to 
pass  ten  months  in  that  inclement  latitude ;  but  although  surrounded  with  everything 
that  could  discourage  a  man,  one  of  the  party,  M.  Steller,  contrived  to  prepare  a  most 
admirable  accoimt  of  the  animal,  which  was  afterwards  published  in  St.  Petersburg, 
although  the  author  did  not  live  to  superintend  the  publication  of  his  treatise.  In 
honour  of  this  indefatigable  observer,  his  name  has  been  appended  to  the  animal  of 
which  he  furnished  such  an  excellent  account,  and  this  probably  contains  all  we  shall 
know  of  it,  as  the  islands  near  which  it  occurred  were  soon  afterwards  visited  by 
numerous  ships  in  pursuit  of  the  Sea  Otters  which  abounded  there,  and  the  crews 
killed  these  large  Cetaceans  in  such  numbers,  for  the  sake  of  their  flesh,  that  it  is  said 
the  last  Rhytina  was  [destroyed  in  1768,  within  twenty-seven  years  of  the  first  dis- 
covery of  the  species.  The  only  remains  of  this  animal  at  present  known  consist  of  a 
skull,  and  a  few  other  fragments,  in  European  museums. 

The  Manatida,  or  Sea  Cows,  are  always  furnished  with  molar  teeth,  and  when 
young  with  two  incisor  teeth  in  the  upper  jaw ;  the  latter  are  permanent  in  one  genus 
{Eali99re)y  but  fedl  out  at  an  early  period  in  the  other  {Manatw).  The  skin  is  always 
more  or  less  covered  with  scattered  bristles.  The  habits  of  these  animals,  which  are 
peculiar  to  the  tropical  seas,  have  already  been  described  under  the  characters  of  the 
sub-order. 

In  the  true  Manatees,  or  Lamantins  (Manaius),  the  molar  teeth  vary  in  number 
from  eight  to  twelve  on  each  side  of  each  jaw,  and  the  caudal  fin  is  of  a  rounded  form. 
They  are  confined  to  the  Atlantic  Ocean,  two  species  inhabiting  the  American  coasts, 
and  one  occurring  on  the  west  coast  of  Africa.  The  largest  species  {M,  latirostriijy 
which  inhabits  the  Gulf  of  Mexico,  and  extends  as  far  as  Florida  ond  the  West  Indies, 
measures  fourteen  or  fifteen  feet  in  length,  and  is  said  even  to^attain  a  still  larger  size. 
The  African  species  {M,  senegaUnHs)  does  not  exceed  eight  or  nine  feet  The  South 
American  species  {M,  auatrdlia)  occurs  about  the  mouths  of  the  great  rivers  of  that 
continent,  and  usually  measures  nine  or  ten  feet  in  length.  All  the  species  occur  in 
considerable  abundance,  and  are  pursued  with  avidity  by  the  natives  of  the  respective 
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countries  on  whose  coasts  they  lire,  for  the  sake  of  their  flesh  and  oil.  Htiinholdt 
states  that  the  flesh  of  the  South  American  species  is  excellent,  and  ftmnshes  a  most 
welcome  article  of  food  to  the  Roman  Catholics  of  Brazil,  as  it  is  regarded  by  the 
Church  as  a  fish,  and  may  consequently  be  eaten  on  fast-days.  When  salted,  and  dried 
in  the  sun,  it  will  keep  for  a  whole  year.  The  oil  of  this  species  is  also  excellent  in 
quality,  and  quite  free  from  smell ;  its  skin  is  cut  into  harness,  and  frequently  also  intD 
whips,  which  are  much  dreaded  by  the  unfortunate  slaves  in  those  countries. 

On  the  east  coast  of  Africa,  and  on  all  the  shores  of  the  Indian  Ocean,  flie  place  of 
the  Manatees  is  taken  by  the  Dugong  {Halicore  cetaeea)^  in  which  the  molars  are  nerer 
more  than  five  on  each  sido  in  each  jaw,  whilst  in  old  animals  their  number  is  reduced 
to  two.  The  form  of  the  upper  jaw  in  this  animal  is  very  remarkable ;  it  is  bent 
downwards  in  front  of  the  lower  jaw,  and  terminated  by  two  rather  large  incisor 
teeth  (Fig.  8).  The  tail  is  notched.  In  its  habits  the  Dugong  resembles  the  Manatees, 
but  it  exceeds  these  animals  in  size,  full-grown  individuals  measuring  eighteen  or 
twenty  feet  in  length.  It  is  foimd  on  the  coasts  of  the  Indian  Ocean,  especially 
amongst  the  islands  of  the  Eastern  Archipelago,  and  on  the  north  coast  of  Anstralia, 
where  the  natives  kUl  them  in  considerable  numbers.  "Westwards  it  extends  to  the 
Red  Sea  and  the  east  coast  of  Africa,  but  it  does  not  appear  to  be  known  north  ot  the 
Eastern  Archipelago,  on  the  coasts  of  China  and  Japan. 

The  skulls  of  several  species  of  gigantic  animals  have  been  found  in  the  tertiary 
strata  of  diflferent  parts  of  the  world,  which  are  referred  by  lUseontologists  to  the 
present  sub-order.  Amongst  these  we  shall  only  refer  to  the  remarkable  Binothermmy 
of  which  the  skull  has  been  found  on  the  banks  of  the  Rhine.  T!h\a  animal  appears  to 
have  been  more  than  equal  to  the  Elephant  in  size,  and  like  that  quadruped  it  was 
furnished  with  a  pair  of  long  tusks ;  but  these  projected  from  the  end  of  the  lower 
jaw,  which  is  curved  downwards  at  a  right  angle  to  the  body  of  the  jaw ;  the  tusks 
were  thus  directed  downwards,  and  it  is  supposed  that  the  animal  employed  them  to 
support  his  head  upon  the  shore.  The  molar  teeth  are  broad,  and  frtmiahed  with 
notched  transverse  ridges ;  and  the  nasal  cavity  is  of  very  large  size,  as  in  the 
Elephant ;  from  this  and  other  circumstances  it  is  supposed  that  the  Dwoikerittm  was 
furnished  with  a  short  flexible  trunk. 

Obdeb  IV. — Pachyhtrmata. 

General  Cliaxactexs. — With  the    Pachydermata  we  commence  the  series  of 

Ungulated  or  Hoofed  Quadrupeds,  and  this  order  may  be  defined  as  including  all  the 
Ungulata,  which  do  not  ruminate,  and  have  more  than  one  hoof  on  each  leg.  It  con- 
sequently includes  a  great  variety  of  forms,  some  of  which,  indeed,  seem  to  have  "very 
little  to  do  with  the  rest,  but  in  many  cases  the  apparent  gaps  between  thfe  different 
fiumlies  are  filled  up  by  the  fossil  forms,  which  show  that  it  would  be'  ^fiicult  to 
arrange  them  otherwise  than  in  a  single  group.  This  multiplicity  of  forms,  howew, 
renders  it  almost  impossible  to  give  positive  characters  fbr  the  group. 

We  have  afready  mentioned  that  each  foot  is  furnished  with  more  than  one  hoof^ 
and  that  the  animals  do  not  ruminate.  The  most  striking  character  is  the  thick  and 
usually  naked  skin  with  which  they  are  covered,  and  from  this  the  name  giyen  to  the 
order  is  derived.  The  mouth  is  almost  always  famished  wifh  all  three  kinds  of  teeth ; 
and  the  molars  are  broad,  and  adapted  for  grinding  the  vegetable  matters  which  con- 
stitute the  principal  food  of  all  the  species. 

The  Pachydermata  are,  for  the  most  part,  inhabitants  of  the  warmer  regions  of 
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the  earth ;  they  are  generally  of  moderate  or  large  size,  only  one  yery  aberrant  family 

being  composed  of  small  animals. 

W-risions,— Professor  Wagner  divides  the  Paohydermata  into  three  great  sec- 
tions—the Anisodaeiyhy  the  Zygodactyloy  and  the  Lamnwtguia.     The  Anisodactyla  are 

distinguished  by  haying  the  hoofs  arranged  in  a  single  series  round  the  bottom  of  the 

foot,  and  the  animals  walk  upon  the  whole  foot.    The  skin  is  usually  naked.    This 

group  includes  four  families. 

Tho  first  of  these  is  that  of  the  Elephmtida,  including  the  Elephants,  the  largest  of 

existing  terrestrial  Mammalia.    These  animals,  aa  is 

well  known,  are  distinguished  by  the  possession  of  a 

long  tnmk,  or  proboscis,  which  serves  them  in  place 

of  a  hand,  and  enables  them  to  perform  many  ex- 
traordinary feats,  which  have  excited  the  admiration 

of  mankind  from  a  very  early  period.     This  proboscis 

consists  of  the  nose,  which  is  produced  into  a  long 

muscular  tube  of  great  flexibility,  and  furnished  at 

its  extremity  with  a  finger-like  process,  which  adds 

greatly  to  its  power  of  picking  up  small  objects  (Fig. 

328}.    The  skull  is  yery  large,  but  a  great  deal  of  its 

bulk  is  duo  to  the  enormous  Idiickness  of  the  bones  of 

the  cranium,  the  cavity  in  which  the  brain  is  lodged 

being   of  comparatively  small    size.     These  bones, 

however,  are  not  solid,  but  their  interior  is  occupied 

by  large  cells  filled  with  fat,  by  which  means  the 

enormous  skull  is  rendered  sufficiently  light  to  be 

no  burden  to  its  possessor,  at  the  same  time  that  its 
greatly  increased  surface  afibrda  the  space  required 
for  tho  attachment  of  tho  powerful  muscles  of 
the  proboscis.  The  lower  jaw  is  also  of  immense 
size. 

The  dentition  of  the  Elephants  is  of  a  very  remarkable  nature.  The  upper  jaw 
bears  a  pair  of  tusks,  which  often  acquire  an  immense  development  in  the  males ;  they 
spring  from  the  intermaxillary  bones,  and  are,  therefore,  to  be  regarded  as  represen- 
tatives of  the  incisonu  They  grow  from  a  permanent  pulp,  and  continue  to  increase 
in  size  during  the  life  of  the  animal.  The  incisor  teeth  are  wanting  in  the]  lower  jaw, 
as  are  also  the  canines  in  both  jaws,  and  the  only  other  teeth  possessed  by  this  great 
quadruped  consist  of  two  molars,  of  a  most  remarkable  structure,  on  each  side  of  each 
jaw.  These  teeth  are  of  a  very  large  size,  and  of  a  quadrangular  form.  They  consist 
of  a  series  of  transverse  plates  of  the  ordinary  substance  of  teeth  {d$nUne)y  each  coated 
with  a  layer  of  enamel^  and  united  together  into  a  mass  by  a  material  softer  than  either 
of  the  others,  called  the  e%mmt.  The  form  of  these  transverse  plates  of  dentine  and 
enamel  varies  greatly  in  the  different  species.  The  formation  of  the  molar  teeth,  like 
that  of  the  tusks,  is  going  on  as  long  as  the  Elephant  lives,  but  with  this  difference, 
that  whilst  after  the  shedding  of  the  first,  or  milk  tusks,  the  pulp  of  each  tusk  con- 
tinues  adding  matter  to  its  base  without  any  change,  in  the  ease  of  the  molars,  it  is  a 
SQceessiooL  of  separate  teeth  that  is  produced,  the  hindmost  passing  gradually  for- 
wards to  take  tha  placa  oi  those  which  have  been  abraded  by  use,  and  cast  off  as 
unsexriccable. 


Fig.  328.— Trunk  of  the  Indian 
Elephant. 


416  THB    ELEPHANTS. 


The  Elephants  are  large,  unwieldy  animals,  supported  upon  legs  of  considerable 
height  and  of  great  thickness.  The  feet  arc  furnished  with  fiye  flat  hoofs,  correspond- 
ing with  the  five  toes  which  are  distinctly  recognizable  in  the  skeleton,  but  which  are 
completely  concealed  within  the  skin.  The  skin  in  the  recent  species  is  naked,  with 
the  exception  of  a  few  bristles  in  particular  parts,  and  especially  at  the  tip  of  the  short 
tapering  tail,  which  is  terminated  by  a  tuft  of  rather  long  bristles.  The  external  ears 
are  of  large  size,  and  hang  down  upon  the  sides  of  the  head.  The  female  possesses 
only  two  teats,  which  are  placed  upon  the  breast. 

The  existing  species  of  Elephants  are  now  confined  to  the' tropical  parts  of  the  Old 
Wwld,  but  at  a  period  immediately  preceding  that  in  which  the  earth  receiyed  its 
human  population,  gigantic  quadrupeds  belonging  to  this  family  inhabited  the  northern 
parts  of  both  continents,  and  the  remains  of  one  species,  the  Mammoth  (El^has  pnmi- 
ffeniits),  occur  in  such  plenty  in  Siberia,  that  their  tusks  constitute  an  important  article 
of  commerce  in  that  desolate  region. 

Of  the  recent  Elephants  only  two  species' are  known,  the  Indian  (E.  indievu), 
and  the  African  Elephant  {E.  africanus).  They  both  live  in.  considerable  herds 
in  the  luxuriant  tropical  forests,  feeding  entirely  upon  yegetable  substances  which  they 
convey  to  their  mouths  by  means  of  their  trunks,  the  total  absence  of  cutting  incisors 
rendering  it  impossible  for  them  to  graze  in  the  manner  of  the  ordinary  herbivorous 
quadrupeds.  With  this  extraordinary  organ,  as  with  a  hand,  the  Elephjuit  is  enabled 
to  twist  the  herbage  from  the  ground  and  to  strip  the  foliage  from  the  trees,  and  as  the 
shortness  of  its  neck,  and  the  conformation  of  its  mouth  prevent  it  from  drinking  in  the 
usual  way  by  immersing  the  lips,  it  sucks  up  the  water  into  the  hollow  of  the  trunk, 
and  then  putting  the  end  of  this  organ  into  its  mouth,  pours  out  the  fluid  which  it 
contains.  The  water  is  prevented  from  passing  back  into  the  nasal  cavities  by  a  pecu- 
liar valve.  The  Elephant  also  frequently  avails  himself  of  this  power  of  filling  his 
trunk  with  water  and  again  expelling  it,  to  indulge  in  the  luxury  of  a  shower  bath,  by 
spouting  the  water  over  all  parts  of  his  body. 

The  Indian  or  Asiatic  Elephant  {Elephat  indictu)  has  the  forehead  concave,  the  ears 
of  moderate  size,  and  the  dentine  and  enamel  of  the  teeth  arranged  in  transverse  bands. 
The  males  of  this  species  are  sometimes  twelve  feet  in  height  at  the  shoulder,  but  the 
females  rarely  exceed  eight  feet.  Both  males  and  females  are  employed  in  the  East  as 
beasts  of  burden, — an  office  in  which  they  exhibit  extraordinary  docility,  especially 
when  we  consider  that  the  animals  have  been  reclaimed  from  a  wild  state,  as  the  Ele- 
phant  very  rarely  breeds  in  captivity.  Their  sagacity,  though  generally  over  esti- 
mated, is  certainly  very  considerable,  and  a  good  sized  volume  might  be  filled  with 
anecdotes  illustrative  of  this  quality  in  the  Elephant.  The  wild  Elephants  are  taken 
by  driving  or  enticing  them  into  a  strong  enclosure,  from  which  they  are  released  one 
by  one,  but  only  to  be  put  into  a  stiU  more  disagreeable  confinement.  They  are  tied 
with  strong  ropes  to  the  trunks  of  trees,  and  left  in  that  uncomfortable  condition  until 
starvation  and  fetters  have  tamed  them.  In  the  capture  of  the  wild  Elephants  the 
hunters  are  always  assisted  by  tame  ones,  which  appear  to  take  a  treacherous  delight 
in  depriving  the  others  of  their  liberty.  The  females  in  particular  will  load  the  wild 
males  with  caresses,  and  thus  by  their  blandishments  seduce  them  into  captivity. 

The  African  Elephant  {E.  afrieanus)  is  confined  to  the  southern  parts  of  the  African 
continent.  It  is  distinguished  from  the  Asiatic  species  by  the  convexity  of  its  fore- 
head, the  enormous  size  of  its  ears,  and  the  lozenge-shaped  airangement  of  the  dentine 
and  ivory  in  its  molar  teeth.     It  was  formerly  trained  in  the  same  way  as  the  Indian 
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Elephant,  and  was  undoubtedly  the  species  known  to  the  Romans,  but  in  the  present 
day  it  is  never  reclaimed.  It  is,  however,  pursued  with  great  eagerness  by  the 
hunters  for  the  sake  of  the  tusks,  which  are  of  very  large,  size,  sometimes  more  than 
nine  feet  long,  and  furnish  a  beautiful  ivory. 

The  Mammoth  (Ulephat  primigeniui)^  one  of  the  extinct  species,  appears  to  have 
inhabited  the  most  northern  parts  of  the  Asiatic  continent  at  a  comparatively  recent 
period,  for  the  carcase  of  one  of  these  animals  was  found  frozen  in  a  bed  of  gravel  at 
the  mouth  of  the  river  Lena,  in  Siberia,  with  the  flesh  in  such  a  state  of  preservation 
that  it  was  devoured  by  the  dogs  and  bears.  The  skin  was  covered  with  hair,  so  that 
it  appears  that  the  Mammoth  must  have  lived  in  a  climate  much  colder  than  that 
inhabited  by  our  living  species  of  Elephants.  Vast  quantities  of  the  remains  of  this 
gigantic  creature  have  been  found  in  alluvial  soil  in  Siberia ;  and  the  tusks,  which 
sometimes  measure  eleven  feet  in  length,  are  in  such  good  condition  that  they  are 
constantly  used  as  ivory  in  Russia. 

The  Mastodons,  the  remains  of  a  gigantic  species  of  which  have  been  found  in 
alluvial  soil  in  North  America,  also  belong  to  this  family. 

The  second  family  of  the  Pachydcrmata  is  that  of  the  Tapirida,  or  Tapirs,  in 
which  the  nose  is  produced  into  a  short  proboscis,  and  the  skin  covered  with  hair. 
The  form  of  the  head  is  very  different  from  that  of  the  Elephant,  and  the  bones  of  the 
skull  are  entirely  destitute  of  those  cellular  expansions,  which  contribute  so  much  to 
the  sagacity  of  that  quadruped's  appearance.  The  skull  in  the  Tapirs  is  of  a  pyramidal 
form,  somewhat  like  that  of  a  Pig ;  but  the  nasal  bones  are  much  arched,  to  give 
support  to  the  muscles  of  the  proboscis.  The  jaws  are  fully  furnished  with  teeth ; 
there  are  six  incisors  and  two  small  canines  in  each  jaw ;  the  upper  jaw  has  seven  and 
the  lower  six  molars  on  each  side. 

The  ears  in  the  Tapirs  are  small,  upright,  and  of  much  the  same  form  as  in  the 
Pig ;  the  neck  is  high,  and  furnished  with  a  sort  of  stiff  mane ;  the  skin  is  clothed 
with  short  close  hair ;  the  tail  is  very  short ;  and  the  fore  feet  are  furnished  with  four 
and  the  hinder  with  three  toes,  all  distinctly  separated  and  terminated  by  nail-like 
hoofs. 

In  their  form  the  Tapirs  are  not  unlike  Pigs,  but  their  legs  are  considerably  longer. 
They  live  in  the  moist  tropical  forests,  generally  sleeping  during  the  day  in  the 
thickets,  and  wandering  forth  at  night  to  feed  on  grass  and  other  vegetable  substances. 
They  are  also  fond  of  the  water,  and  swim  well. 

Three  species  of  this  family  are  known,  of  which  two  are  inhabitants  of  South 
America,  whilst  the  third  is  a  native  of  Sumatra  and  the  peninsula  of  Malacca.  The 
best  known  species  is  the  common  American  Tapir  {Tapirtss  Americaims),  which  occurs 
in  all  parts  of  South  America,  from  the  Isthmus  of  Panama  almost  to  the  southern 
eitremity  of  that  continent.  It  is  a  large  animal,  measuring  as  much  as  six  feet  in 
length,  and  is  of  an  uniform  brown  colour.  It  inhabits  the  forests,  always  in  the 
neighbourhood  of  water,  in  which  it  delights  to  bathe,  frequently  rolling  in  the  mud 
like  a  Pig.  In  unfrequented  districts  it  is  said  to  move  about  in  the  day  time ;  but  in 
the  neighbourhood  of  human  habitations  it  is  more  cautious,  and  rarely  leaves  its 
resting-place  except  at  night.  It  frequently  breaks  into  the  cultivated  grounds  in 
large  herds,  when  the  destruction  caused  by  the  trampling  of  so  many  heavy  feet  is 
often  very  serious.  The  second  South  American  species  {Tapirus  villosus)  is  but  little 
known ;  it  differs  from  the  preceding  in  the  great  length  of  its  hair.  It  is  found  upon 
the  Andes,  at  a  considerable  elevation. 
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The  Eastern  Tapir  {T.  bieohr)  is  a  larger  animal  than  either  of  the  American 
species,  measturing  seven  or  eight  feet  in  length.  It  is  remarkable  from  its  colouringv — 
the  anterior  portion  and  the  logs  being  black,  whilst  all  the  hinder  parts  of  the  body 
are  white.  In  its  habits  it  appears  to  resemble  the  other  w^wim.  It  has  only  been 
found  hitherto  in  Sumatra,  Malacca,  and  Borneo ;  but  from  Ghinese  books  and  figures 
there  is  no  doubt  that  it  also  exists  abundantly  in  some  parts  of  China.  All  the  Tapirs, 
but  especially  the  eastern  species,  are  of  a  gentle  disposition,  and  may  be  readily 
tamed ;  in  confinement  they  appear  to  be  rery  indiscriminate  in  their  food. 

Nearly  allied  to  the  Tapirs,  and  intermediate  between  these  and  the  Swine,  is  a 
remarkable  group  of  fossil  animals,  the  remains  of  which  are  found  abundantly  in  the 
gypsum  beds  of  Paris.  In  the  form  of  the  skull  they  resembled  the  Tapirs,  and  as  the 
nasal  bones  are  strongly  arched,  they  were  doubtless  frimished  with  a  short  proboscis. 
The  structure  of  the  incisor  and  canine  teeth  is  also  the  same  as  in  the  Tapirs ;  but 
the  molars  were  very  different  in  form.  All  the  feet  had  three  toes,  which  were  nearly 
equal  in  length.  Those  animals  form  the  genus  Palaothtrium  of  Cuvier ;  their  size  was 
sometimes  small,  but  some  of  the  species  were  as  large  as  a  horse. 

The  Sippopotamida,  forming  the  third  family  of  the  Pachydermata,  differ  from  the 
-two  preceding  families  in  the  form  of  the  muzzle,  which  is  exceedingly  thick  and 
blunt.  The  head  is  very  large,  but  the  greater  part  of  its  bulk  is  made  up  of  the  facial 
bones,  which  are  of  enormous  size  when  compared  with  the  cranium.  The  lower  jaw 
is  of  immonso  size  and  power.  Both  jaws  are  armed  with  teeth  of  the  three  diffenait 
sorts,  and  some  of  these  attain  a  large  size.  The  incisors  are  four  in  each  jaw ;  they 
are  of  a  cylindrical  pointed  form,  the  two  middle  ones  are  much  longer  than  the  othecs, 
and  those  of  the  lower  jaw  project  forwards  considerably.  The  canines  are  very  lazge 
in  the  lower  jaw;  they  are  always  worn  away  at  the  point  by  rubbing  against  wie 
another.  The  molars  are  six  or  seven  in  number  on  each  side,  both  above  and  below ; 
they  are  of  a  quadrangular  form,  and  exhibit  at  first  numerous  triangular  tuberdes, 
which,  when  worn  down,  leave  peculiar  isolated  spots  of  enamel  on  the  Burfaoe  of 
the  teeth. 

The  form  of  the  body  in  the  Hippopotamus,  which  is  the  enly  living  species  of  this 

family,  is  peculiarly  unwieldy, 
oven  amongst  the  Pachydermata; 
it  is  covered  with  a  very  thick 
naked  skin,  which  only  bears  a 
few  bristles  upon  the  lips  and  at 
the  tip  of  the  very  short  tail 
The  legs  are  very  short  and 
stout,  and  the  feet  have  four 
toes,  each  terminated  by  a  hoof. 
The  eyes  and  ears  are  smalL 

The  only  established  species, 
iheSig»popotamusampkiii9u(¥ig. 
329),  is  exclusively  an  inhabitant  of  Africa,  in  many  of  the  rivers  of  Irhich  contineBt 
it  is  tolerably  abundant.  It  is  a  large  animal,  the  males,  according  to  some  travellen^ 
attaining  a  length  of  fourteen  or  fifteen  feet.  It  feeds  entirely  upon  vegetable  sub- 
stances, cropping  the  herbage  and  bushes  on  the  banks  of  the  rivers,  and  oocademally 
visiting  the  cultivated  grounds  during  the  night,  when  it  does  great  damage.  It  i 
passes  most  of  its  time  in  the  water,  where  it  sTcims  and  dives  with  great  ease,  and  is 


Fig.  329.— Hippopotamus  {R.  amphibius). 
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said  eyen  to  walk  at  the  bottom  of  the  water.  On  shore,  they  trot  hcayily  but  with 
considerable  rapidity,* and  when  two  of  them  meet  on  oolid  ground  they  frequently 
fight  ferociously,  rearing  up  on  their  hind  feet,  and  biting  one  another  with  great  fury, 
80  that,  according  to  African  trayellers,  it  is  rare  to  find  a  Hippopotamus  which  has 
not  some  of  his  teeth  broken,  or  the  soon  of  wounds  upon  his  body.  When  not 
irritated,  they  appear  to  be  quiet  and  xnoffensive ;  but  a  rery  trifling  irritation  is 
sufficient  to  rouse  their  anger,  when  they  attack  the  offender  most  furiously  with 
their  teeth ;  and  a  Hippopotamus  which  had  been  touched  accidentally  by  a  boat, 
has  turned  upon  it  and  torn  out  several  of  the  planks,  so  that  it  was  with  diffi- 
culty the  crew  got  to  shore.  A  Hippopotamus  has  also  been  known  to  kill  some 
cattle  which  were  tied  up  near  his  haunts,  apparently  without  the  slightest  pro- 
vocation. 

The  fieah  of  this  unwieldy  animal  is  said  to  be  very  good,  and  not  unlike  pork ;  it 
is  in  high  esteem  with  the  inhabitants  of  South  Africa,  both  natiye  and  European. 
.The  feet,  the  tongue,  and  the  tail  are  the  favourite  parts,  and  a  thick  layer  of  fat 
which  covers  the  ribs  is  held  in  great  esteem  when  salted  and  dried.  It  is  called 
Z$ekoe-Bp9ck ;  the  name  given  to  the  Hippopotamus  by  the  Dutch  colonists  being  Zeeko^^ 
or  Sea-cow.  The  skin  is  cut  into  whips,  which  are  highly  prized,  and  the  large 
canine  teeth  are  sometimes  used  to  furnish  ivory.  Two  specimens  of  the  Hippopotamus 
a  male  and  female,  are  now  living  in  the  gardens  of  the  Zoological  Society ;  the  male 
was  the  first  ever  brought  to  Europe,  at  all  events  in  modem  times. 

A  second  species  of  Hippopotamtu  {R,  amegaleruis),  inhabiting  the  rivers  of  Western 
Africa  has  been  described  by  some  authors ;  but  its  distinctness  from  the  old  species 
still  requires  confirmation.  The  fossil  remains  of  several  species  are  found  in  different 
parts  of  the  world,  principally  in  Europe  and  Asia. 

A  fourth  family  is  that  of  the  RhinocericUey  including  the  different  species  of 
Bhinoceros,  which  are  nearly 
OS  bulky  and  unwieldy  as  the 
Hippopotamus,  and,  like  that 
animal,  are  covered  with  a 
naked  skin.  The  skin,  how- 
ever, in  these  animals,  has  a 
much  rougher  exterior  than 
in  the  preceding  family,  and 
in  some  cases  is  laid  in  largo 
folds,  which  give  the  crea- 
tures a  curiously  shielded  ap- 
pearance. .The  head  is  elon- 
gated and  triangular,  and 
from  the  upper  surface  of  the 
mozale  there  springs  a  sioigle 
or  doable  horn,  composed  of 
a  solid  mass  of  homy  fibres, 
supported  upon  a  broad  bony  protuberance  of  the  nose.  These  horns  are  of  consider- 
aUe  sixe,  measuring  frequently  two  feet  and  a  half  in  length,  and  sometimes  much 
more.  They  ore- of  on  elongated  conical  form,  and  usually  more  or  less  curved  badk* 
viids ;  but  in  the  British  Museum  there  are  two  horns  which  ore  evidently  curved  in 
tb  opposite  direetkmt  and  probably  belonged  to  a  species  of  v^ch  nothing  further  is 


'•^-"■^^MHj/hv.^^^^^^^jVW^I^^  . 


Fig.  330.— Two4iomed  Bbinooeroe  or  Bor^ltf  {EhhweerM 
bicomis). 


420  THE  RHIN0CKR08. 


at  present  known.  The  same  collection  contains  another  horn,  which  is  more  slender 
than  usual,  and  curved  hackwards  almost  in  a  semicircle ;  all  th^se  have  been  described 
by  Dr.  Gray  {Proe,  Zool,  Soc,),  "When  two  horns  are  present,  they  are  placed  one 
behind  the  other,  and  the  hinder  one  is  much  shorter  than  the  anterior.  Only  two 
sorts  of  teeth,  incisors  and  molars,  are  found  in  the  jaws,  and  of  these  the  former 
sometimes  fall  out  before  the  animal  is  fall  grown.  The  canines  are  entirely  wanting. 
The  molars  are  usually  seyen  in  number  on  each  side  of  each  jaw;  their  surface 
exhibits  projecting  lunate  ridges.  The  body  is  very  bulky,  and  is  supported  upon 
short,  strong  legs ;  the  feet  have  three  toes,  which  are  only  indicated  externally  by 
the  hoofs. 

These  animals  are  found  in  the  same  regions  of  the  Old  World  which  are  inhabited 
by  the  Elephants ;  they  live  like  them  in  the  forests,  and  feed  upon  herbage  and  the 
leafy  twigs  of  trees  and  shrubs.  They  appear,  as  a  general  rule,  to  be  peaceable 
animals,  unless  irritated ;  but  in  this  case  they  charge  with  great  fury  upon  their 
enemy,  holding  the  head  down,  so  as  to  present  the  point  of  the  horn  towards  him. 
They  are  generally  hunted  merely  for  the  sake  of  sport;  but  the  natives  of  the 
countries  inhabited  by  them  kill  them  when  they  can,  for  the  sake  of  the  flesh ; 
walking-sticks  of  great  beauty  are  cut  out  of  their  thick  hides,  and  their  horns  are 
worked  into  boxes  and  drinking-cups ;  to  the  latter  of  which  the  eastern  nations 
attribute  the  power  of  indicating  the  presence  of  poison  in  any  fluid  that  may  be 
put  into  them. 

Little  more  than  twenty  years  ago  only  four  living  species  belonging  to  this  family 
were  known,  but  the  number  has  since  been  increased  to  seven ;  and  Dr.  Gray  has 
very  recently  described  the  horns  of  what  appear  to  be  two  other  species,  distinct  from 
any  of  those  previouslydescribed. 

Of  the  seven  species,  two  have  only  a  single  horn  upon  the  nose,  and  both  these 
are  natives  of  the  East  Indies  and  its  islands.  The  best  known  is  the  Indian  Bhi- 
noceros  (i?.  unicornis),  which  appears  to  be  the  species  with  which  the  ancients  were 
best  acquainted.  It  is  a  huge,  unwieldy  creature,  measuring  twelve  or  thirteen  feet 
in  length,  and  covered  with  an  excessively  thick  skin,  which  lies  in  broad  folds  upon 
different  parts  of  the  body.  This  is  also  the  case  with  a  second  eastern  species,  the 
Javanese  Rhinoceros  (R.  sondaieua),  which  appears  to  be  confined  to  the  island  of 
Java.  In  this  species  the  surface  of  the  skin  is  covered  with  numerous  pentagonal 
shields,  which  constitute  the  epidermis. 

Of  the  two-homed  species,  one  {R.  Sumatranw)  is  found  only  in  Sumatra ;  it  i< 
distinguished  from  the  other  Indian  species  by  the  comparative  smoothness  of  its 
surface.  The  remainder  are  all  inhabitants  of  Africa,  and  principally  of  the  southern 
extremity  of  that  continent,  where  they  occur  in  considerable  abundance.  The  best 
known  of  these  is  the  Borele  {R.  hicornis,  Fig.  330).  The  bones  of  several  species  of 
this  family  have  also  been  found  in  a  fossil  state. 

The  division  of  the  Zygodaciyla,  in  which  the  feet  are  formed  of  two  hoofed  toes 
available  for  walking,  and  two  others  placed'  at  some  little  elevation  on  the  back  of 
the  foot,  includes  only  a  single  family,  that  of  1ihQ\Suid<B^  or  Swine,  of  which  the 
common  Hog  may  be  taken  as  an  example.  In  these  animals  the  nose,  although  pos* 
sessing  considerable  power  of  motion,  is  not  produced  into  a  proboscis,  nor  is  it  swdled 
up  into  a  blunt  rounded  mass  as  in  the  Hippopotamus,  but  runs  in  a  tapering  oylin* 
drical  form  to  the  extremity,  where  it  is  suddenly  truncated.  Tlie  tip  is  of  a  firm 
cartilaginous  nature,  and  is  principally  employed  in  turning  up  the  earth  in  search  of 
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Fig.  331.— Head  of  the  Boar. 


roots  and  other  articles  of  food«    The  skull  is  of  a  pyramidal  form  and  the  nasal  bones 

are  not  elevated  as  in  the  Tapirs;  but  the 
facial  bones  are  yery  large  in  comparison  with 
the  cranium.  The  jaws  are  always  furnished 
with  the  three  kinds  of  teeth  whilst  the -ani- 
mals are  young,  but  the  incisors  are  always 
small,  and  in  some  cases  fall  out  with  increase 
of  age.  The  canines,  on  the  contrary,  are 
always  of  large  size,  especially  in  the  males, 
in  which  they  project  from  the  sides  of  the 
mouth ;  those  of  the  lower  jaw,  from  con- 
stantly rubbing  against  their  fellows  in  the 
upper,  are  usually  sharpened  to  a  most  acute 
edge,  and  constitute  formidable  weapons.  The 
molar  teeth  yary  from  three  to  seyen  on  each 
side  in  both  jaws.  The  feet  consist  of  four  toes,  of  which  the  two  middle  ones  are 
considerably  longer  and  stouter  than  their  fellows,  forming  a  cloyen  hoof,  upon  which 
the  animals  walk ;  the  two  lateral  toes  are  also  furnished  with  hoofs,  but  they  are 
placed  at  the  back  of  the  foot  at  some  little  eleyation  from  the  ground.  One  of  these 
hinder  toes  is  wanting  in  some  cases,  whilst  monstrosities  haye  occurred  with  fiye 
toes,  and  others  with  a  single  hoof.  The  eyes  are  small,  and  the  ears  of  moderate  size 
and  upright.  The  form  of  the  body  resembles  that  of  our  ordinary  swine,  but  is 
lighter  and  less  bulky  in  the  wild  species.  The  tail  is  rather  short  and  slender ;  in 
most  cases  it  is  capable  of  being  twisted  up  into  a  sort  of  curl  upon  the  rump.  The 
skin  is  covered  with  bristles. 

Unlike  the  Paohydermata  of  the'preceding  families,  which  only  produce  one  or  at 
the  utmost  two  young  at  a  birth,  the  Swine  are  very  prolific,  bringing  forth  frequently 
from  eight  to  twelve  young  ones.  The  species  are  found  in  the  warmer  parts  of  both 
continents,  only  one,  the  Common  Hog  (Sus  »crofa)y  being  found  wild  in  the  temperate 
parts  of  the  Old  World.  They  live  in  the  woods  and  forests,  generally  in  marshy 
places,  and  feed  partly  upon  roots  and  herbage  and  partly  upon  animtd  substances, 
•uch  as  insects  and  their  larvsB,  small  mammalia,  and  even  upon  carrion.  The  females 
and  young  males  live  together  in  flocks,  but  the  old  boars  are  usually  solitary,  except 
during  the  rutting  season,  which  they  pass  in  company  with  the  females ;  and  at  this 
period  they  have  tremendous  combats  amongst  themselves. 

The  best  known  species  is  the  Common  Hog  {Sum  scrofa),  which  is  found  wild  in 
Haany  parts  of  Europe,  all  over  Asia,  and  in  the  north  of  Africa.  It  is  also  the  original 
of  our  tame  breeds,  and  from  individuals  of  those  which  have  escaped  from  captivity 
tke  American  forests  have  been  supplied  with  a  numerous  race  of  wild  hogs.  They 
feed  at  night,  and  often  do  immense  damage  to  the  crops  cultivated  in  the  neighbour- 
liood  of  their  abodes,  rooting  up  all  the  produce  in  search  of  food.  In  the  autumn 
Hiey  find  a  plentiful  nourishment  in  the  acorns  and  beech  mast  which  fall  from  the 
trees.  They  are  pursued  with  powerful  dogs,  and  hunting  the  Wild  Boar  has  always 
been  a  favourite  sport  in  the  countries  where  they  abound.  The  flesh  is  superior  to 
t^at  of  the  domestic  swine. 

Domestication  has  produced  an  immense  number  of  varieties  in  this  Hog,  but  in 
4  eases  it  is  a  most  valuable  animal.  Its  flesh  is  very  good,  and  bears  salting  and 
^vying  remarkably  well ;  it  furnishes  an  abundance  of  fat,  and  both  the  leather  made 
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from  its  akin,  and  the  bristles  which  coTer  it,  are  applied  to  many  important  purposes. 
Add  to  this,  that  it  is  an  animal  easily  kept,  and  that  it  thrires  upon  almost  any 
description  of  food,  and  we  shall  easily  see  that  few  of  our  domestic  animals  are 
superior  to  it  in  importance.  In  this  country,  the  Hog  is  ran^put  to  any  use  imtil 
after  its  death ;  but  in  Minorca,  according  to  Pennant,  he  im  Muplojwd  as  a  beast  of 
draught,  and  is  often  seen  in  that  island  working  in  comptny  with  tfae  ass ;  and  the 
same  author  tells  us  that  he  was  informed  by  a  Scotch  minister  that  cm  his  first  going 
to  his  parish  in  Morayshire,  he  had  seen  a  cow,  a  sow,  and  two  yomig  horses,  "  yoked 
together,  and  drawing  a  plough  in  a  light  sandy  soil ;  and  that  the  sow  was  the  best 
drawer  of  the  four." 

Several  otlior  species  of  the  genus  Sus  arc  found  in  a  wild  state  in  IncUa  and  As 
Indian  Islands.  Some  of  the  latter  and  the  peninsula  of  Malacca  are  also  intiabited 
by  a  singular  species  of  Hog,  called  the  Babyrussa  {BahyruiMa  affimui^  in  which  the 
upper  canines  are  of  great  length,  turned  completely  upwards  and  curved  backwards 
in  a  semicircle.  The  object  of  this  peculiar  structure  of  the  tusks  is  entirely  unknown ; 
some  of  the  older  writers  tell  us  that  the  Babyrussa  hangs  bimifnlf  to.  the  bough  of  a 

'  tree  by  means  of  these  organs  when  ho  wishes  to  take  a  quiet  nap  ;  but  the  absurdity  of 
this  statement  is  very  apparent.  Tho  Babyrussa  is  of  a  lighter  form  and  furnished 
with  more  slender  limbs  than  the  other  Hogs  ;  it  is  of  a  mild  disposition,  and  its  fledk 
is  very  good. 

Southern  Africa  possesses  several  large  species  of  Hogs  belonging  to  the  genen 
Phacoch(€rus  and  Potamoeharus.  The  former  are  called  Wart  Hogs,  from  their  having 
a  large  fleshy  protuberance  on  each  cheek ;  they  are  of  moderate  size,  but  furnished 
with  most  formidable  tusks.  The  Poi(unoeh(rri,  instead  of  fleshy  worts  on  the  cheek;, 
are  disfigured  by  a  large  bony  ridge  on  each  side.  The  head,  in  both  of  these  genen, 
is  large,  and  the  animals  have  a  most  unprepossessing  expression  of  countenance. 

In  South  America  this  family  is  represented  by  the  Peccaries  {IHeoiyle9\  in  which 
the  hind  feet  have  only  three  toes,  one  of  the  hinder  ones  being  deficient,  and  the  tail 

.  is  reduced  to  a  mere  rudiment.  In  form  these  animals  resemble  small  Pigs,  and  they 
agree  exactly  in  their  habits  with  the  Old  World  species.  They  are,  however,  fliir  less 
prolific,  only  producing  one  or  two  young  at  a  birth.  On  the  back,  concoaled  by  the 
hair,  the  Peccaries  have  a  peculiar  gland  which  secretes  a  strongly  odorifeFous  fluid; 
this  is  cut  away  by  tho  Indians  when  they  kill  a  Peccary,  as  otherwise  the  whole  of 
the  flesh  would  be  contaminated.     There  are  only  two  species,  of  which  the  commonest 

-  is  the  Collared  Peccary  {Bieotylea  torquatud)^  which  occurs  in  almost  all  parts  of  Sontii 
America,  and  even  extends  into  the  southern  parts  of  the  United  States.  It  fomiahes 
an  important  article  of  food  to  the  American  Indians,  and  may  be  easily  domesticated. 
In  a  wild  state  the  Peccaries  are  usually  seen  in  parties  of  eight  or  ten.  They  often 
swim  across  rivers,  but  as  they  are  not  active  in  the  water  they  are  easily  killed  in 
this  situation  by  tho  Indians,  who  knock  as  many  as  they  can  on  the  head  and  pidk 

:  up  their  bodies  when  there  are  no  more  to  be  killed. 

In  this  section  of  the  order  we  must  also  place  the  Anaphtheridm,  a  fiunUy  of  fooS 

,  Mammalia,  which  constitute  a  most  remarkable  transition  from  the  Pachydermata  to 
the  Ruminantia.      They  were  of  a  more  slender  form  than  the  otiier  members  of  the 

■  present  order,  and  were  supported  upon  long  slender  legs,  which  were  tenninated  by 

.  two  distinctly  separated  toes,  Aimishcd  with  hooft  like  those  of  the  Banunants.  In 
addition  to  these,  some  species  had  a  third  small  hoof  at  the  back  of  the  foot.  The 
dentition  in  these  animals  was  of  a  singular  nature ;  they  had  liz  incisor  teeth  io 
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each  jaw,  on  each  aide  of  whioh  was  a  small  canine  tooth,  and  behind  these  seyen 
mdars  on  each  side ;  and  it  is  remarkable  that  the  molars  came  close  to  the  canine  teeth 
without  loaying  any  intenral,  an  arrangement,  which,  in  the  living  Mammalia,  is 
peculiar  to  the  human  species.  The  Anoplotheridoe  were  furnished  with  a  long  tail ; 
in  some  species,  indeed,  this  organ  was  nearly  as  long  as  the  body.  They  were  of  yery 
yariablo  size,  and  appear  to  haye  liyed  in  society  in  marshy  places,  as  their  remains 
occur  in  situations  which  eyidently  possessed  this  character.  They  arc  found  in  the 
older  tertiary  strata. 

In  the  Lamntmguia  of  Professor  Wagner,  with  which  we  conclude  the  order  Pachy- 
dermata,  the  feet  are  furnished  with  flattened  nails  instead  of  hoofs,  and  the  animals 
composing  the  only  family,  that  of  the  HyraeidtB,  included  in  this  section,  are  certainly 
yery  aberrant  forms  of  the  present  order.  They  aro  of  small  size,  and  in  many  respects 
appear  to  approach  the  diminutiye  Rodentia ;  but  it  is'  generally  admitted  amongst 
zoologists,  that  their  nearest  alliance  is  to  bo  found  amongst  the  gigantic  RMtwcfrida. 
They  are  little  Rabbit-like  animals,  entirely  coyered  with  hair,  amongst  which  numc 
reus  bristles  are  scattered.  Their  legs  are  short ;  the  anterior  feet  are  composed  of  four 
toes,  and  the  posterior  of  three,  all  furnished  with  flat  hoof-like  nails.  The  tail  is  en- 
tirely wanting.  The  incisor  teeth  are  two  in  number  in  the  upper,  and  four  in  the 
lower  jaw ;  they  are  large  and  sharp,  and  as  the  canines  are  entirely  deflx^ient,  the  jaws 
present  a  superficial  resemblance  to  those  of  the  Eodcntia,  with  which  those  animals 
were  at  one  time  arranged.  The  molars  arc  seyen  in  number  on  each  side  in  both 
jaws  ;  they  closely  resemble  those  of  the  Rhinoceros  in  form  and  structure. 

The  majority  of  the  SyracidcB  are  found  in  rocky  districts  in  Africa ;  but  one  species, 
the  Hyrax  syriaeiiSj  is  an  inhabitant  of  Arabia  and  Syria.  It  is  the  Skaphan  of  the 
Hebrews,  incorrectly  translated  amy  in  our  yersion  of  the  Bible.  They  run  about 
with  great  activity  upon  the  rocks,  among  the  clefts  of  which  they  conoeal  themselves 
upon  the  least  alarm.    They  feed  upon  herbage  and  the  tender  shoots  of  shrubs. 

The  Cape  Ilyraz  {Hyrax  CapensU),  which  is  common  at  the  Cape  of  Good  Hope,  is 
said  also  to  extend  up  the  cast  coast  of  Africa,  as  far  as  Abyssinia.  It  is  called  the 
DaMie,  or  Badger,  by  the  Dutch  boors  at  the  Cape,  and  its  flesh  is  sometimes  oaten. 
It  is  the  largest  species,  but  measures  only  about  eighteen  inches  in  length.  Another 
species,  which  also  inhabits  the  Cape,  is  said  to  lodge  in  the  holes  of  trees ;  it  is  from 
this  called  Syrax  arboretta ;  and  Mr.  Fraser  has  recently  described  a  second  arboreal 
species  from  the  west  coast  of  Africa  under  the  name  of  Jlyrax  dorstUii*  They  are 
all  very  similar  in  their  habits,  and  strongly  resemble  rabbits  in  this  respect,  frequently 
gambolling  in  small  groups  in  the  vicinity  of  their  holes,  whilst,  according  to  some 
observeis,  an  old  male  is  set  as  a  watchman,  to  give  notice  of  the  approach  of  danger, 
which  he  does  with  a  shrill  whistle.  In  the  Jewish  law,  the  Shaphan-is  said  to  chew 
the  end ;  and  it  seems  not  improbable,  from  the  complex  nature  of  the  stomach,  that 
it  may,  like  the  Kangaroo,  possess  the  power  of  regurgitating  its  food  into  the  mouth, 
to  undergo  a  second  mastication. 

Ordeb  v.— Solidungula. 

Oenexal  Characters. — This  order  has  been  established  for  the  reception,  of  the 

'  Horse  and  its  allies,  forming  the  single  family  of  the  BquitUe,    Their  most  striking 

charaotor  consists  in  the  structure  of  the  feet,  which  are  composed  only  of  a  single  toe, 

inclosed  at  its  extremity  in  an  entire  hoof.    The  structure  of  the  leg  bones  is  much 

the  same  as  in  the  generality  of  the  Mammalia,  except  that  the  humerus  and  femur 
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are  comparatiyely  short,  and  the  hones  of  the  fore-arm  and  shank,  'which  are  mndi 
longer,  are  partially  anchjlosed  together,  so  that  no  rotatory  motion  of  these  hones  can 
take  place.  The  hones  of  the  carpus  and  tarsus  are  large  and  solid,  and  resemhle  those 
of  the  other  Mammalia  in  their  general  arrangement.  Beyond  these  we  find  a  smgle 
elongated  metatarsal  hone,  the  representative  of  the  middle  toe ;  the  remainder  of  the 
metatarsal  hones  are  either  entirely  deficient  or  represented  hy  slender  hones,  called 
s/^mt  bones;  hut  the  whole  weight  of  the  animal  is  supported  hy  the  middle  toe.  This 
is  completed  hy  three  phalanges,  of  which  the  last  hears  the  single  homy  hoof. 

The  skull  (Fig.  312)  is  of  an  elongated  form,  the  jaws  heing  much  produced,  and 
the  lower  one  especially  of  great  size  and  x>ower.  Both  the  jaws  are  furnished  with 
six  well-developed  incisor  teeth,  small  canines  are  also  present  in  hoth  jaws  in  the 
males,  hut  in  the  females  these  teeth  are  usually  quite  deficient  or  rudimentary.  The 
molars  are  art  on  each  side  in  each  jaw ;  their  worn  surface  is  flat,  and  exhibits  a 
complicated  pattern  of  enamel,  generally  in  lunate  forms.  Between  the  molars  and 
the  canines  there  is  always  a  great  interval,  and  it  is  this  space  that  receives  the  hit  hy 
which  that  powerful  and  valuahle  animal  the  Horse  is  suhjected  to  the  will  of  Mb 
human  master. 

The  skin  is  clothed  with  hair,  which  is  short  on  the  general  surface  of  the  hody, 
hut  usually  attains  a  considerable  length  on  the  ridge  of  the  neck,  forming  the  flowing 
mane  which  adds  so  much  to  the  beauty  of  the  horse ;  the  tail  also,  which  is  rather 
short,  is  furnished  with  a  tuft  of  long  hairs.  The  eye  is  rather  large  and  foil,  and  the 
external  ears  elongated,  upright,  and  pointed. 

All  the  species  of  the  EquieUe,  or  Horses,  are  originally  natives  of  the  Old  Woiid. 
Two  species,  the  Horse  and  the  Ass,  are  well-known  domestic  animals,  and  have  been 
imder  the  dominion  of  man  from  time  immemorial ;  they  have  heen  introduced  into 
America  by  the  Europeans,  and  immense  numbers  of  horses,  the  progeny  of  individuals 
escaped  from  servitude,  are  now  found  wild  upon  the  boundless  plains  of  the  western 
continent.  In  a  wild  state  these  animals,  which  are  purely  herhivorons,  live  together 
in  large  herds,  usually  led  hy  an  old  male ;  they  are  exceedingly  rapid  in  their  move- 
ments, and  when  attacked  defend  themselves  hy  kicking  violently  with  their  hind 
legs.  The  domesticated  species  exhibit  a  remarkable  variation  in  size  and  colour,  and 
all  the  species  hreed  together  with  extraordinary  facility. 

The  most  important  species  belonging  to  this  family,  and  perhaps  the  most  im- 
portant of  an  animals  to  man,  is  the  Horse  (Eqmu  cabaihu).  As  a  heast  of  hurden 
and  draught  it  is  invaluable,  whilst,  unlike  some  other  animals  which  are  employed 
for  the  same  purposes,  and  which  are  confined  to  particular  regions,  it  thrives  eqnaUy 
well  in  almost  all  parts  of  the  world.  The  numerous  changes  induced  in  the  different 
breeds  by  the  circumstances  of  domestication,  also  add  greatly  to  the  universal  value 
of  the  Horse ;  the  swiftness  of  some  varieties,  the  hulky  strength  of  others,  and  the 
comhination  of  these  two  qualities  possessed  hy  some  of  the  most  important  breeds, 
adapting  them  to  the  most  various  requirements.  Nor  is  this  all,  for,  although  in  this 
country  we  do  not  eat  horse-flesh,  it  forms  an  important  article  of  diet  amongst  many 
nations  even  in  Europe,  and  the  milk  of  the  mare  is  said  to  he  a  great  luxury  amongst 
the  Tartars. 

The  native  country  of  the  Horse  appears  to  he  Central  Asia,  hot  <hi«  iiitn^l  his 
heen  so  long  under  the  suhjection  of  man  that  it  is  at  present  vety  doubtfiil  what  may 
have  heen  the  original  extent  of  land  inhahited  by  the  species.  At  a  very  eariy  period, 
as  appears  from  the  Book  of  Genesis,  as  well  as  fitHn  their  monuments^  the  Egyptians 
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undoubtedly  possessed  numerous  Horses ;  but  whether  these  were  indigenous  to  Egypt 
and  the  neighbouring  countries,  or  whether  they  were  imported  from  abroad,  must  be 
a  matter  of  uncertainty.  In  the  time  of  the  Prophet  Ezekiel,  or  nearly  six  hundred 
years  before  Christ,  we  find  the  horses  of  Togarmah,  or  Cappadocia,  referred  to ;  and 
it  appears  from  various  writers  of  antiquity  that  these  were  highly  prized.  Strabo,  in 
particular,  mentions  that  the  Persians  took  an  annual  tribute  of  fifteen  hundred  horses 
from  that  proyince.  Whatever  may  have  been  the  original  country  of  the  Horse, 
however,  there  seems  every  reason  to  believe  that  most,  if  not  all,  of  the  so-called 
Wild  Horses,  even  those  which  range  over  the  vast  steppes  of  Central  Asia,  are,  like 
those  of  America,  the  descendants  of  individuals  which  have  escaped  from  captivity ; 
and  it  is  certainly  a  hopeless  task  in  the  present  day  to  attempt  the  discovery  of  the 
particular  district  first  inhabited  by  this  valuable  animal. 

The  Arabian  breed  of  Horses  is  one  of  the  most  celebrated  in  the  World.  It 
extends  from  South  Western  Asia  and  Upper  Egypt  along  the  whole  north  coast  of 
Africa,  and  it  is  from  these  that  all  the  finest  races  of  European  horses  derive  their 
best  qualities.  Of  all  the  latter  the  English  horses  are  undoubtedly  the  best,  the  great 
care  bestowed  in  breeding  them  having  produced  a  race  of  blood  horses  which  excels 
even  those  boasted  Arab  steeds  whose  pedigrees  have  been  sacredly  kept  for  many 
generations.  Our  Horses,  for  ordinary  purposes,  have  partaken  of  the  same  improve- 
ment as  our  hunters  and  race  horses ;  coach  and  cart  horses,  with  an  infusion  of  high 
blood,  being  not  only  handsomer,  but  more  serviceable  than  those  of  a  lower  breed. 
There  are  also  several  pure  indigenous  breeds  of  horses,  which,  however,  are  principally 
employed  in  draught,  and  often  nearly  confined  to  particular  districts.  The  horses  on 
the  continent  of  Europe  are  greatly  inferior  to  those  of  our  own  coimtry,  although 
several  of  the  breeds  have  been  imported  into  England,  and  have  contributed  in  many 
cases  to  the  formation  of  our  different  breeds.  Amongst  these  we  may  mention  the 
German,  Flemish,  and  Holstein  horses,  the  last  mentioned  of  which  are  very  showy, 
and  are  sometimes  employed  as  coach  horses.  The  true  Spanish  breed  furnishes  fine 
horses,  descended  from  Arabs  and  Barbs. 

The  Ass  (Equua  Annus),  the  second  well-known  species  of  this  family,  is  found 
wild  in  the  same  parts  of  Asia  as  the  horse,  and  it  is  here  that  we  find  it  make  the 
best  fijpire  in  a  domesticated  condition.  In  these  countries,  indeed,  the  Ass  appears  to 
have  been  generally  brought  into  a  state  of  servitude  at  an  earlier  period  than  the 
Horse,  and  in  the  East,  at  the  present  day.  Asses  are  far  more  commonly  employed 
than  horses,  both  for  carrying  burdens  and  for  riding.  The  Ass  in  Arabia,  Egypt,  and 
Syria,  and,  indeed,  in  most  oriental  countries,  is  regarded  as  a  valuable  animal,  and 
treated  with  care  and  kindness,  and  its  appearance  and  spirit  justify  the  attention 
bestowed  upon  it ;  but  in  Europe  generally  it  is  most  shamefully  neglected,  treated 
severely,  and  very  indifferently  fed,  so  that  it  has  naturally  degenerated  into  the 
miserable,  spiritless  condition  with  which  we  are  familiar,  and  which  has  led  to  its 
being  almost  entirely  abandoned  to  the  tender  mercies  of  the  lowest  class  of  people. 
Nevertheless  in  some  countries  of  the  South  of  Europe  the  Ass  still  retains  some  of  its 
original  character,  and  there  is  no  doubt  that  if  a  little  care  were  bestowed  upon  the 
breed,  it  would  soon  be  found  to  increase  greatly  in  value.  In  the  South  of  Europe, 
and  in  the  East,  Mules,  or  hybrids  between  the  Horse  and  the  Ass,  are  also  very 
common,  and  are  employed  for  many  important  purposes. 

Some  authors  have  described  numerous  species  allied  to  the  Ass  as  inhabitants  of 
the  great  plains  of  central  Asia ;  but  of  these  the  only  one  that  seems  to  rest  upon  sure 
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grounds  is  the  Djiggetai  {EquuM  Memumus).     This  animal  is  larger  than  the  Ass,  and 
of  a  pale  grayish  tawny  colour,  with  a  hlaokish-brown  line  down  the  Ymck. ;  it  inhabits 
the  eastern  parts  of  Central  Asia,  and  is  said  to  be  excessiyely  swiftin  its  oonrae. 
The  remainder  of  the  family  EquidtB  is  composed  of  the  Zebras,  of  which  three 

species  inhabit  Southern  Afiica.  These 
animals  are  neaily  allied  to  &e  Ass  and 
the  Djiggetai,  baring  the  tail  famished 
with  long  hairs  only  at  the  ti|>,  and  the 
hind  legs  destitute  of  homy  warts; 
these  characters  have  induced  Dr.  Grray 
to  separate  the  genus  Eqw»  into  two 
genera,  of  which  the  Hone  forms  one, 
distinguished  by  its  tail  afanost  entirely 
corered  with  long  hairs,  and  by  the  pre* 
sence  of  homy  warts  on  the  inside  of 
the  hind  legs  below  the  hocks;  whilst 
the  remaining  species  constitate  the 
genus  Annus.  This  division,  howeyer, 
has  not  been  genenlly  adopted. 

The  Zebras  are  all  of  a  whitish  or 


Fig.  332.— I'hc  Zobra  {Equus  Zebra). 


pale-brownish  colour,  elegantly  adorned  with  broad  black  bands,  which  give  them  a 
most  beautiful  appearance.  The  handsomest  species  is  the  Hill  Zebra  (Equus  Zebra, 
Fig.  332),  an  inhabitant  of  the  rocky  and  mountainous  districts  of  South  A&ica.  It 
is  distinguished  from  the  other  species  by  having  the  black  bands  on  all  parts  of  the 
body  and  limbs.  The  two  other  Zebras  are  the  Quagga  (R  pM^m)^  and  Bnreheli's 
Zebra  {E.  Burehellii) ;  they  both  inhabit  the  plains,  and  are  disdngoished  from  the 
Zebra  of  the  Hills  by  the  absence  of  the  black  bands  on  the  limbs.  They  all  agree 
closely  in  their  habits,  living  together  in  large  herds,  and  scouring  over  the  ground 
with  great  swiftness  when  threatened  with  danger.  Their  a{^>earanoe  in  a  state  of 
nature  is  most  beautiful,  and  they  may  be  reclaimed  sufficiently  to  be  employed  as 
beasts  of  draught ;  but  domestication  appears  to  deprive  them  of  their  spirit.  Their 
flesh  is  eaten  by  the  natives  and  hunters  in  South  A&ica,  and  is  said  to  be  ecBceediDf^y 
good,  although  coarse  in  its  appearance. 

ObDER  VL — EvMINA2iTIA. 

GM&eial  Chaxactem. — The  Ruminants  form  the  last  QiiAes  of  the  nngulated 
Mammalia  and  are  especially  distinguished  from  the  animals  of  the  i«eoeding  groups  by 
the  remarkable  faculty  of  ruminating,  or  chewing  their  food  twice  oyct,  which  they  lU 
possess  in  an  eminent  degree.— Besides  this  character,  however,  they  preaoit  sevenl 
other  important  peculiarities  in  common,  and  in  fact  form  one  of  the  moat  distinctly 
circumscribed  groups  of  Mammalia. 

The  head  in  the  Buminauts  is  usually  small  in  proportion  to  the-  siee  of  tfeue  body ; 
it  is  of  an  elongated,  oonioal  form,  with  the  jaws  of  large  size,  bat  by  no  maans  so  strong 
as  in  the  preceding  order.  In  the  majority  the  lower  jaw  alone  is  finaished  with  incisor 
teeth,  the  only  exceptions  to  this  rule  being  the  Gamelidae.  The'  number  of  inciaoc 
teeth  in  the  lower  jaw  varies  £rom  six  to  eight,  but  when  tiie  latter  number  is  parosent 
the  two  outer  ones  have  been  rogarded  by  some  zoologists  as  camnes^  Tbm  pbee  of 
the  inoiaors  in  the  upper  jaw  is  taken  by  a  hardened  gum,  against  which  tbosa  of  the 
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lower  jaw  press  in  the  act  of  biting.  The  canine  teeth  are  generally  altogether  absent 
in  both  jaws,  unless  we  regard  the  two  outer  inoisons  as  their  reprcsentatiyes ;  and  this 
view  is  supported  by  the  fact  that  tiie  Camelidae,  which  possess  distinct  canine  teeth 
in  both  jaws,  have  only  six  incisor  teeth  in  the  lower.  The  little  animals  called  Musk 
Peer  possess  canine  teeth  in  the  upper  jaw  and  these  in  the'males  aro'of  great  length 
.  and  project  downwards  beyond  the  lower  jaw.  Of  the  molars,  which  are  separated  jfrom 
the  front  teeth  by  a  considerable  gap,  there  are  always  six  on  each  side[]in  each  jaw. 
The  three  hindmost  of  these,  or  the  true  molars,  are  each  composed  of  two  columns, 
which  in  the  upper  jaw  are  convex  internally,  flat  and  furnished  with  three  prominent 
ribs  externally ;  in  the  lower  jaw,  on  the  contrary,  the  convex  snr&ce  is  external  and 
the  flat  one  turned  towards  tho  interior  of  tl^  mouth.  The  teeth  are  completely  sur- 
rounded with  a  thick  layer  of  enamel,  which  is  also  folded  inwards  so  as  to  form  two 
semilunar  figures  in  each  oolumn  of  the  tooth ;  these  are  exposed^as  the  teeth  are  worn 
awny  in  grinding  the  food,  and  each  tooth  is  then  seen  to  consist  of  four  crescentic  folds 
of  enamel)  with  their  interstices  filled  up  with  dentine.  The  three  foremost  teeth  in 
each  jaw  consist  of  a  single  column,  and  consequently  present  only  two  crescents  of 
enamel. 

In  most  Euminants  the  irontal  bone  is  furnished  with  a  pair  of  appendages,  or 
homs^  which  however  difier  greatly  in  their  nature  in  the  different  families.  In  some 
the  horns  are  permanent,  consisting  of  a  bony  process  of  the  frontal  bone,  which  forms 
the  core  of  the  horn,  and  which  is  coated  with  a  hollow  cone,  of  a  substance  analogous 
to  that  of  which  the  hoofs  and  nails  of  the  Mammalia  in  general  are  composed ;  these  are* 
the  true  horns.  In  the  Giraffe  this  horny  coat  is  replaced  by  hairy  skin  similar  to  that 
of  the  body,  and  the  horn  is  terminated  by  a  tuft  of  hairs ;  these  are  also  permanent. 
But  the  Stags,  in  which  these  weapons  are  almost  always  confined  to  the  males,  possess 
large  branched  bony  antiersy  which,  notwithstanding  their  sizK^,  are  produced  every  year 
a  little  before  the  soaaoii  of  their  amours,  and  shed  soon  after  this  period  of  excite- 
ment has  passed. 

In  the  general  airangement  of  tho  skcletoUf  there  is  nothiug  to  which  we  need 
refer  here,  with  the  exceptLonof  the  structure  of  the  feet,  which  is  characteristic  of  the 
order.  The  peculiarity  commences  in  the  metatarsus,  which  is  composed  of  a  single 
elongftted  bone,  the  composition  of  which  by  the  amalgamation  of  two  of  the  true 
metatarsal  bones  is  however  always  distinctly  recognizable.  At  its  ]ower  extremity 
this  bone  exhibits  two  separate  condyles,  for  the  reception  of  the  basal  phalanges  of  the 
two  complete  toes,  with  which  each  foot  terminates;  these  are  followed  by  two 
others,  so  that  each  toe  is  composed  of  three  phalanges,  the  last  of  which  is  inclosed 
in  a  complete  hoof,  and  the  extremity  of  the  foot  is  deeply  cleft.  The  animal  conse- 
quently always  walks  upon  two  toes,  but  besides  these,  two  others  are  often  present  at 
the  back  of  the  foot ;  these  however  are  always  bat  slightly  developed,  and  furnished 
with  very  small  hoofs,  which  are  of  considerable  service  to  the  animals  in  descending 
steep  dedivitiee.  Tho  structure  of  all  the  four  feet  is  exactly  similar,  and  the  same 
Qonformaiion  prevails  throughout  tiie  order,  with  the  exception  of  the  Camels,  which 
present  as  remarkable  pecnliarities  in  the  structure  of  their  feet,  as  in  their  dentition. 

The  HinniiMmtia  are  generally  of  moderate,  or  tolerably  large  size,  and  endowed  with 
gEest  EwifonesB  of  foot^  They  food  in  herds,  usually  headed  by  an  old  male,  and  their 
diet  consists  exclusively  of  vegetable  matter.  As  they  naturally  require  a  considerable 
qnamtity  of  ^s  food  for  their  support,  and  its  proper  mastication  is  a  work  of  time, 
wfioiflt^  in  %  wild  state  tiiey  are  constantly  ezpoeed  to  the  attacks  of  carnivorous  l^easts. 
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from  whoa^j  clutohos  thej  can  only  escape  hj  flij^litf  tliof  would  stand  but  n  poor 
Glumf!e  of  olitainiDg  a  Buj^ciene^  of  ncmri^hmeiit  if  liie  confonxistioii  of  tbeir  intf^tiQal 
eanftl  wera  the  earner  as  tliat  of  tli€  ordinarj  Mammalia,  and  we  accordingly  End  that  they 

hare  be^p  fdmiaked  witli  a  most  remark' 
ably  complicated  dige«tivi}  apparatuSf 
whiclL  enables  yiem  to  Uka  in  as  tnudi 
food  ai  they  require  by  grazmg  for  a 
comparatiyely  abort  time,  le^Ting  tb^ 
neC'esaaiy  comminution  of  tli<j  food^ 
uiUil  they  can  retire  to  repcwe  in  a  place 
of  sectirity.  For  tbis  purpose  tbe 
St  am  sob  is  divided  into  fam-  separate 
compartments,  irblcb  aro  UBueJly  dia-* 
cribed  09  four  diatioet  stomaclis*  Tbe 
first  of  tbese^  called  tbe  patmeh  (rumen) 
u  by  far  tlio  largf^stf  and  forois  ^b 
tG<^cpt^Qje  into  wbicli  tbe  food  19  ^m^ed 
wben  firat  awaOowed.  Tbe  interior  of 
thifi  is  oovered  witb  Bum^rous  tUU. 
Tbe  second  cbambor  communicatea  with 
the  first  by  a  rather  wide  opening  i  it 
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is  tery  much  smaller  than  the  paancbj  and  its  inner  surface  i»  fumiabed  with  woAito* 

moving  ridges,   forming    numerous 

polygon il  cells  fh^m  which  it  baa 

recelvt^d  the  name  of  tbe  reticHtum. 

The  third  cavity  is  caviled  tbe  pt^lt- 

ifitm  ;  it  is  also  of  small  si^e,  and 

its  lining  menahram^  forms  several 

longitiidluftl  pUtea,  wbiob  have  been 

oompared  to  the  loaves  of  a  book^ 

whence  the  name  applied  to  it     The 

pmifermm  leads    immediately   into 

the  ohomamtj  or   fourth   «tamaehf 

which  is  generally  regarded  as  the 

aaalLigne  of  the  true  stomach  of  tho^ 

tfummolia    in  which    that     organ 

forms  a  single  cavity;  this  is  an 

dongated  pyiiform  yac,  which  ei- 

hibita  numerous  Mda  upon  its  innifr  surfaee,  and  leads  by  tta  smaller  end  to  tbe  oom- 

menoemeat  of  the  intestine. 

The  mode  in  whicb  this  oompMeated  origan  is  employed  in  the  digea^on  of  food  is 
is  fcdlowa  :— Tbe  ccaopbafiis  leads  down  to  an  opesn  canal,  which  ct>mmuxiicate8  wtib 
tbe  two  ir»t  stomachs,  and  allows  the  crude  vegetable  mattera  to  pass  dirtsctly  into  tbe 
pauncb.  Here  ^e  food  appesfv  to  undergo  little  alteration,  beyond  moistening  with  a 
aalim-like  fluid ;  hut  wbeu  rumiikfttioQ  is  about  to  commeaee,  a  aa^all  portion  of  it  11 
pa^^Hl  into  tbe  retioulum,  where  it  is  formed  into  a  balL  Fiom  this  it  ia  ei^Hed 
agaia  into  the  <»nal  of  the  cewphagua,  by  the  aetien  of  the  mtucles  of  which  it  is 
carrkd  up  Lnto  the  mouth,  thet«  tt»  uisdiei^  the  process  of  mastication.     When  suffi- 
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Fif .  394.— 5k^e^Qn  af  the  Stomseh  of  the~Slie«p.    i, 
fiHs&phifnift  I  hi  fcroovf  I  c,  p«i1leriam ;   d^  »ha* 
f,  inlei^m ;  /,  reticiiltun ;  j.  pAoiULh. 
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ciently  commhiated,  the  portion  of  food  again  passes  down  the  oesophagus ;  but  this 
time  the  sides  of  the  canal  are  closed  bj  muscular  actioni  so  that  the  food  cannot  pass 
back  into  the  paunch ;  and  as  the  tube  thus  formed  leads  directly  into  the  third  cavity, 
the  prepared  adiment  is  necessarily  conducted  there.  In  this  it  undergoes  a  further 
change,  previous  to  its  admission  into  the  fourth  or  true  stomach,  where  the  actual 
process  of  digestion  is  carried  on.  In  the  young  Ruminants,  this  structure  of  the 
stomach  is]  not  distinctly  visible,  the  first  three  cavities  being  very  small,  and  the 
milk  passes  directly  into  the  fourth  or  true  stomach ;  and  in  the  Camelida  it  has 
been  recently  found  that  the  psalterium,  or  third  stomach,  is  entirely  deficient. 
This  is  also  the  case  in  the  Javanese  Musk  Deer.  In  the  Camels,  however,  the  walls 
of  the  second  stomach  (jretieulum)  are  excavated  into  large  deep  oeUs,  which  can  be 
closed  by  muscular  action ;  in  these,  those  extraordinary  quadrupeds  are  said  to  store 
up  a  considerable  supply  of  water,  which  serves  them  for  days  when  travelling  over 
the  parched  deserts  of  Arabia  and  AMca. 

In  their  forms  the  Ruminants  are  generally  light  and  elegant,  and  supported  upon 
long  and  rather  slender  limbs.  Their  skin  is  covered  with  hair  or  wool ;  their  eyes 
are  large,  full,  and  often  exceedingly  beautiful ;  and  their  external  ears  are  elongated, 
erect,  and  usually  more  or  less  pointed.  The  tail  varies  greatly  in  length  and  clothing, 
and  the  mammary  organs  are  always  placed  between  the  posterior  limbs. 

DWiflions. — ^The  Camels,  as  already  stated,  differ  remarkably  in  many  respects 
from  the  other  members  of  this  order.  In  some  of  their  characters  they  present  a 
certain  resemblance  to  the  Horses,  and  they  accordingly  form  the  types  of  the  first 
family  of  the  Ruminants,-<.-that  of  the  CamelidcDy — which  includes  the  Camels  of  the 
eastern,  and  the  Llamas  of  the  western  hemisphere.  In  their  dentition  these  animals 
differ  greatly  from  the  rest  of  the  order.  They  have  two  canine  teeth  in  each  jaW, 
and  the  upper  jaw  contains  two  small  incisor  teeth,  which,  however,  are  placed  close 
to  the  canines,  so  as  to  leave  a  considerable  vacant  space  in  the  front  of  the  mouth. 
The  number  of  molar  teeth  varies,  but  there  is  usually  one  more  on  each  side  in  the 
upper  than  in  the  lower  jaw  ;  in  the  true  Camels  the  foremost  molar  is  placed  con- 
siderably in  advance  of  its  fellows,  and  is  of  .a  conical  form,  closely  resembling  the  true 
canine. 

The  structure  of  the  foot  is  very  peculiar,  the  whole  of  the  phalanges  being  turned 
forward  in  such  a  manner  as  to  form  an  elongated  foot  (Fig.  311),  the  lower  surface  of 
which  is  applied  to  the  ground ;  these  two  toes  are  merely  enclosed  in  skin,  and  the 
hoofs,  which  are  of  very  small  size,  appear  more  like  nails  than  anything  else.  The 
hinder  toes,  which  usually  occur  in  the  Ruminants,  are  entirely  wanting. 

The  true  Camels  of  the  Old  World,  forming  the  genus  Camelua,  differ  from  the 
Llamas  of  America  in  several  important  characters,  but  in  none  more  than  in  the 
construction  of  the  feet.  In  the  former  the  toes  are  united  beneath  by  a  pad-like  sole, 
whilst  in  the  latter  they  are  quite  separate.  The  eastern  camels  are  also  furnished 
with  one  or  two  large  humps  on  the  back,  of  which  the  American  species  are 
destitute.  Of  the  true  Camels  there  are  two  species, — the  Arabian  Camel,  or  Drome- 
dary, as  it  is  commonly  called  {Camelus  drotnedarius)^  which  has  a  single  hump ;  and 
the  Bactrian  Camel  (C7.  baetrianm)^  which  possesses  two  of  these  excrescences.  The 
humps  on  the  back  of  the  Camel  are  not  produced  by  any  distortion  of  the  spine,  or 
prolongation  of  the  spinous  processes ;  they  consist  principally  of  fat,  and  appear  to  be 
intended  as  a  supply  of  nourishment  for  the  animal  when  exposed  to  privation  of  food, 
as  their  size  has  been  observed  to  diminish  greatly  under  such  circumstances. 
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The  natiye  countrj  of  the  Camels  is  in  the  wanner  parts  of  Aiin  md  Africa,  but 
here  they  are  not  to  be  met  with  in  a  wild  state ;  and  the  whole  race  appears  to  haye 
been  froon  time  immemorial  under  the  dominion  of  man.  Their  immense  strength, 
their  patient  and  quiet  diiposition,  and  the  amount  of  hardship  and  privatian  which 
they  are  able  to  bear,  certainly  give  them  a  high  plaee  amongst  domestic  unimals ;  and 
indeed  it  is  difficult  to  concelTe  how  the  afGedrs  of  mankind  could  baTO  been  oanied  on 
in  the  regions  inhabited  by  the  Camels  without  their  assistance.  The  inhabited  parte 
of  these  countries  are  separated  from  each  other  by  wide  tracts  of  desert,  frequently 
almost  entirely  destitute  of  herbage,  or  at  all  erents  of  any  that  a  Horse  would  deign 
to  eat ;  in  many  cases  the  sandy  ground  would  yield  under  the  Horse's  hoofi^  so  that 
he  would  be  tired  out  before  half  his  day's  journey  was  done,  and  all  tiie  while  he 
would  be  exposed  to  the  parching  rays  of  the  sun,  iHiilst  a  chance  of  obtaining  water 
would  probably  occur  not  more  than  once  in  three  or  four  days.  To  a  certain  extent 
these  eastern  countries  are  as  effectually  separated  from  each  other  as  if  the  sea  rolled 
its  waves  between  them ;  in  either  case  some  special  means  of  passing  orer  the  interval 
is  required.  This  is  afforded  by  the  CameL  The  desert  is  his  home ;  he  can  fSsed 
upon  the  scanty  vegetation  that  springs  up  here  and  there  upon  the  arid  wastes ;  his 
foot  is  specially  adapted  for  the  sandy  ground,  over  which  be  can  pass  without  tiring, 
for  hours  together,  with  a  load  of  five  or  six  hundredweights  upon  his  back ;  and 
lastly,  by  a  singular  provision  of  nature,  he  can  journey  on  benea&  the  bunting  sun 
without  drinking  for  several  days.  It  is  no  great  wonder  that  the  Arabs,  in  their 
poetical  way,  should  have  given  the  name  of  the  "  Ship  of  the  Desert"  to  this  valuable 
creature. 

With  regard  to  the  power  of  the  Camel  to  support  thirst,  there  has  generally  pre- 
vailed some  little  exaggeration.  It  has  been  stated  that  this  animal  will  bear  deprivation 
of  water  for  a  period  of  no  less  thsn  fifteen  days ;  but  Burckhardt  states  that  the  time 
varies  greatly  according  to  the  breed  and  the  country  in  which  the  Camels  have  been 
accustomed  to  traveL  Thus  the  Egyptian  and  Syrian  Camels  require  £requent  draughts 
during  the  summer  months,  whilst  those  which  journey  in  the  Arabian  desarts  will  go 
for  four  days  without  drinking.  The  same  author  says  that  some  of  the  African 
caravans  travel  for  a  much  longer  time  without  water;  but  he  considers  nine  or  ten 
days  to  be  the  utmost,  and  even  then  a  good  many  Camels  die  on  the  road.  The 
means  by  which  the  creature  supports  this  long  deprivati(m  of  moisture  is  said  to  be 
by  storing  up  in  the  ceUs  of  the  paunch  and  honeycomb  stomach  a  sufficiait  supply  of 
moisture  to  last  for  several  days'  consumption.  This  has  been  disputed  by  some 
zoologists,  from  their  finding  no  water  in  these  cells  on  dissecting  Camels ;  and  Burck- 
hardt states  that  no  great  quantity  of  fluid  is  found  in  the  stomachs  of  these  animals, 
unless  they  have  been  drinking  not  long  before.  These  reasons  cannot,  however,  be 
eonsidered  as  conclusive,  unless  we  knew  the  precise  conditions  under  which  the 
animals  had  been  living.  There  seems,  however,  to  be  little  doubt  that  there  is  no 
truth  in  the  popular  belief  that,  when  in  great  want  of  water,  the  Arabs  kill  a  Camel 
for  the  sake  of  the  supply  contained  in  its  stomach,  for  Burdchardt  never  saw  tiiis 
plan  put  in  practice,  nor  could  he  ever  hear  from  the  Arabs  of  their  making  use  of 
any  such  method  of  supplying  their  necessities,  although  they  frequently  entertained 
him  with  accounts  of  the  hardships  they  underwent  in  the  deserts  from  this  very 
cause. 

For  the  purpose  of  loading  and  unloading,  the  Camels  are  made  to  kneel  down,  and 
those  parts  of  iheir  bodies  and  limbs  which  come  in  contact  with  the  ground  acquire  j 
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remiirkEbk  cfllloaitiua  in  course  of  tinae.  The  most  qdnflidcraMe  of  these  is  aituated  on 
the  breoBt'  They  repose  in  tlm  ^ame  position  ]  and  to  keep  thorn  from  atro.ying  durmg 
tho  night,  their  diivora  H^  the  fore  lags  in  a.  kaeeUng  portion,  so  that  they  caniaot 
rise  be^rotid  their  knees.  When  overloaded  it  is  idd  that  they  obstinately  refuee  to 
riise,  even  whon  they  ojfe  beaten  most  ezivurely;  and  it  appears  that  the  diirorfi  are  by 
no  meant  averee  to  axerciBing  their  autherity  in  this  way^  the  poor  creatures  being 
often  most  inhumanly  treated.  The  load  of  a  0am  el  varies  conaidcrably,  a[^oprdiii§^  to 
the  di»tan«^o  he  has  to  go  and  the  hardihipti  he  will  have  to  endure.  I^arg^  powerful 
Camels  wiJi  earry  a  weight  of  Sfteen  hundred  poundni  for  three  or  four  miles,  and  th^e 
triU  travel  for  aeyeral  days  with  a  load  of  a  thonssand  pounda.  Those  coming  to  Egypt 
from  the  interior  of  Africa  rarely  carry  more  than  ive  hundredweighta.  With  such, 
loads  oa  these  they  will  travel  ahont  thirty  milea  a^day. 

But  it  is  net  mei^Iy  as  a  heast  of  burden  that  the  Camel  ia  of  yaLiie  to  tho  natiyefi 
of  eaatt^rn  countries  ;  in  trayelling  to  any  distantit?  their  journeys  are  usually  perfonnffd 
on  the  back  ef  oue  of  these  animals.  The  riding  Camels  are^  howeTer,  of  a  different 
bread  from  those  employed  m  traaaporting  merohaiidia©,  and  a  good  one  is  as  highly 
priced  amongst  the  Araba  as  a  fine  Horse  in  England.  Some  idea  of  their  Bpeed  and 
enduranee  may  be  obtained  from  thi3  f^ct,  related  hj  Burckbardt,  that  an  Egyptian 
Camel  traTelled  a  hundred  and  fifteen  miloa  in  eleven  hour^,  bL^sidas  being  carried 
twice  oTer  the  Nile^  a  proeesa  which  occupied  abeut  twenty  minutes  each  time* 

These,  however^  are  net  all  the  benefits  derived  by  man  tsom  the  ComeL  Hia 
flesh  is  BateUj  and  the  hump  on  his  back  is  esteemed  a  peat  delicacy.  The  njiJk  of 
the  female  is  also  said  to  be  very  good*  The  hair,  wbieb  ia  long  and  softj  folk  off  in 
large  fiakes  during  the  rut- 
ting season  ;  it  is  woven  into 
a  sort  of  cloth,  which  is  »aid 
to  be  impervieus  to  wet.  The 
female  gaes  with  young  about 
a  twelvemonth. 

The  Camels  are  amen  get 
ihe  largest  of  the  Ruminants, 
iome  of  them  measuring  as 
much  oa  seven  feet  in  height 
and  upwards  of  ten  feet  in 
length.  Their  form  is  by  no 
means  elegant,  the  dorsal 
humps  giving  them  a  de- 
formed appearaTice,  whicli  U 
not  lessened  by  their  long 
and  peculiarly  curved  necks 
and  clumsy  legs  and  feet. 
The  ivro  spei'ies  artj  very 
similar  in  all  their  habits^ 
but  their  geographical  range 
is  Tiery  diEtincL 

The  Arabian  Camel  is  distributed  over  the  south- western  ports  of  Asia  and  the 
north  of  Africa,  as  far  as  the  ahorea  of  the  Ifiger  and  SeEWJgal.  It  has  been  introdojocd 
into  Italy,  where  it  breeds,  although  very  eparingly.     The  male  of  this  species  ie  said. 


Fig.  335.— BaQtrlmi  Camel  {C^metm  Baetrimna]^ 
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when  irritated,  to  protrtida  a  Iftrgia  inflated  organ  froni  the  throat ;  but  tlie  nalurc  of 
thk  organ  ia  unknown. 

The  country  of  the  Eactrian  OamGl,  which  ia  rather  larger  thnn  the  Arabian  species, 
lies  to  the  north-eaat  of  the  regions  occupied  by  the  ktter ;  it  ia  diaper^^  over  the 
whole  of  Ccntml  Asia  oa  far  as  Chica,  and  had  alao  been  introduced  into  India.  In 
BucharLa,  Cabul^  and  somo  parts  of  Persia,  tho  two  specie^  occur  togethc'r ;  and  in 
eome  other  Asiatic  provinces  it  is  the  practice  to  crasa  ihem.  The  Bactrian  Camel 
extends  weHtwards  to  the  country  l^ing  between  the  Caspian  and  the  Black  Sea, 
and  it  ia  also  abundant  in  tho  Crimea.  In  A^ia  it  eictenda  as  far  north  aa  the 
ilzticth  degrco  of  latitude,  but  beyond  thia  point  the  winters  are  too  severe  for  it. 
In  lome  districts  this  aniiual  is  employed  as  a  beast  of  draught,  but  this  praetiee  is 
by  no  tneaiis  general.  It  appears  to  be  fiir  more  hardy  id  its  nature  than  the  Arabian 
0am L If  and  livm  frequently  ia  hilly  diatricta ;  ita  feet  ore  better  adapted  for  walking 
on  hard  surfaces. 

The  Llamas  {Auchetm)j  which  represent  the  Camels  In  the  Kew  TVorld,  are  readily 
difltinguishGd  from  the  true  Camcla  by  the  abseni^  of  dorsal  humpa  and  the  complete 

division  of  the  toes  (Fig,  336). 
Thia  structure  of  the  feet  do«s 
not  adapt  thetn  for  traTelLbg 
over  such  candy  wastea  as  form 
the  natural  home  of  the  Camel, 
hut  for  dwelling  on  mountains 
and  amongst  rocka,  where  their 
footing  Im  more  sure  than  ibat  of 
most  other  animals.  Their  foroL 
ia  lighter  and  more  elegtint  than 
that  of  tte  Camel ;  they  are 
mueh  smaller  in  size,  and  far 
infeiior  to  their  eaatorn  reJativef 


Ft^r^  330.  --EfKit  of  tiie  Llams. 


in  strength.  When  irritated,  they  have  &  habit  of  tjeetmg  the  contents  of  thtir 
mouthfl,  consl sting  of  food  undergoing  its  second  mastication,  upon  the  oUcndiiig 
party  i  this  is  doubtless  eiccecdingly  diiiii^reeable,  but  the  popular  belief  in  the  venomoua 
nature  of  the  substance  discharged  is  uf  course  riuite  destitute  of  foundation.  Their 
natire  region  is  upon  the  slopes  of  the  immense  chain  of  the  Andes,  in  South 
America,  on  idl  parts  of  which  they  occur  i  and  although  inhabitaiit^  of  tropical 
climateSj  they  ari^  vory  impatiiant  of  heat^  and  often  ascend  into  the  vicinity  of  the  line 
of  perpetual  snow.  The  wild  UamEis  arc  very  vtgiliint  and  shy ;  they  live  in  flocks  *t 
a  great  altitude  upon  the  mountains,  and  only  descend  toward  the  plains  occasionally 
in  search  of  food.  Both  the  wild  aud  the  tame  Llamas  hare  the  singular  habit  of 
always,  when  practicable^  dropping  their  dung  in  the  same  place,  fio  that  considerable 
heaps  of  excrement  are  found  m  particular  spots  j  thcj  wild  ones  have  also  been  obserritd 
to  retire  in  the  same  way  to  a  particular  spot  to  die,  and  in  some  places  it  is  iiid 
portions  of  the  banks  of  rivers  may  be  seen  almost  whitt^ticd  with  their  bones. 

Conaiderable  doubts  exist  as  to  the  number  of  distinct  speoies  of  Llamas.  Therc 
apptar  to  bo  four  species,  but  some  zoologists  reduce  them  to  two,  conaidoring  the 
others  aa  domesticated  varieties  of  th^^e.  Some  writers,  on  the  contrary,  increase  tke 
number  to  five  or  even  six.    The  principal  species  or  varieties  are  certainly  four  ia 
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Of  these  the  Guanaco  {Auehenia  Guanaeo)  is  supposed  by  manj  to  be  the  wild 
stock  from  which  the  trae  Llama  is  derived.  This  animal  is  found  on  all  parts  of  the 
Andes,  from  the  Straits  of  Magellan  to  the  north  of  Peru;  in  the  southern  districts 
the  Guanacos  Hye  together  in  considerable  herds  upon  the  desert  plains  of  Patagonia ; 
but  in  Peru  they  inhabit  the  mountains,  and  are  rarely  seen  to  collect  in  greater 
numbers  than  seven.  They  stand  rather  more  than  three  feet  high  at  the  shoulder, 
and  the  neck,  which  is  often  carried  upright,  bears  the  head  at  a  height  of  nearly  five 
feet  from  the  ground.  They  are  pf  a  pale  reddish-brown  colour,  and  covered  with 
long  hair,  which,  however,  is  not  so  long  as  that  of  the  domesticated  Llama.  When 
taken  young,  they  may  be  tamed,  but  always  retain  a  tendency  to  return  to  the  wild 
state ;  they  are  also  bolder  than  the  ordinary  domestic  Llama,  and  will  attack  strangers 
by  striking  at  them  with  their  knees.  They  are  principally  sought  after  for  the  sake 
of  their  skin  and  flesL. 

In  every  respect,  however,  the  Guanaco  is  a  far  less  important  animal  than  the 
true  Llama  (A.  glama\  which  completely  takes  the  place  of  the  Camel  amongst  the 
Indians  of  Peru  and  Chili.  It  is  of  about.the  same  size  as  the  Guanaco,  of  which  it 
may  possibly  be  only  a  variety,  as  the  principal  differences  between  them  are  such  as 
might  well  be  produced  by  domestication,  namely,  a  stouter  and  heavier  form  and  a 
yariable  colour,  generally  brown  with  white  patches  or  spots.  The  immense  value  of 
tlie  Llama  to  the  aborigines  of  the  coimtries  which  it  inhabits  will  be  easily  understood 
from  the  fact,  that  at  the  time  of  their  discovery  by  Europeans  it  was  the  only  domestic 
animal  that  l^ey  possessed.  When  alive  it  is  employed  as  a  beast  of  burden ;  and 
although  it  is  unable  to  bear  a  great  weight  (ninety  or  a  hundred  pounds  being  about 
tlifi  heaviest  load  that  it  can  carry),  its  power  of  travelling  over  rugged  declivities  where 
no  other  loaded  animals  could  maintain  their  footing,  ^ave  rendered  its  services  indis- 
pensable in  those  countries  even  to  the  present  day,  although  its  place  has  been 
to  a  certain  extent  taken  by  mules.  It  .is,  however,  slow  in  its  march,  rarely 
travelling  more  than  ten  or  twelve  miles  a^-day.  When  killed,  its  flesh  furnishes  a 
wholesome  and  excellent  food,  and  the  long  woolly  hair  with  which  it  is  covered  forms 
the  principal  clothing  of  the  Indians.  The  keeping  of  a  herd  of  Llamas  is  a  matter  of 
little  or  no  difficulty ;  at  night  they  are  put  into  an  inclosure,  where  they  sleep  winter 
and  summer  without  any  protection,  although  at  the  elevation  which  they  usually 
inhabit  the  temperature  often  fiEills  below  the  freezing-point  immediately  after  sunset 
even  in  the  summer.  In  the  morning  they  are  allowed  to  quit  the  inclosure,  to  wander 
about  upon  the  mountains  in  search  of  food ;  and  they  return  of  their  own  accord  in 
iiie  evening,  to  be  again  shut  up  for  their  nighf  s  rest.  The  dung,  like  that  of  the 
Camel,  is  employed  as  ftiel ;  the  milk  is  said, to  be  pretty  good,  and  the  skin  furnishes 
a  good  leather. 

The  Paco,  or  Alpaca  {A,  Paeo),  which  is  also  domesticated  by  the  Peruvians,  is 
considerably  smaller  than  the  Llama,  and  is  never  employed  as  a  beast  of  burden ;  is 
is  principally  valued  for  the  sake  of  its  long,  soft,  silky  hair,  which  is  woven  into 
fabrics  of  great  beauty.  Great  quantities  of  this  have  been  imported  into  this  country 
of  late  years,  and  the  stufEs  made  from  it  are  well  known. 

The  fourth  species  is  the  Vicugna  {A,  vicunia),  which  is  about  the  same  size 
as  the  Alpaca ;  its  colour  is  reddish-yellow  on  the  back  and  whitish  on  the  belly. 
It  is  a  wild  species,  which  is  principally  sought  after  for  the  sake  of  its  fine 
wool,  stufib  woven  from  which  are  considered  rather  valuable  amongst  the  native 
Peruvians. 
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In  all  tile  other  ftmilioB  oi  the  Ruminants,  the  feet  touoh  tiie  ground  only  at  the 
extremities  of  the  two  principal  toes,  which  are  inclosed  in  homy  hoo& ;  and  there  are 
almost  always  two  rudimentary  toes,  with  small  hoofs,  at  the  hoek^if  tjbe  foot.  The 
uff^  incisor  teeth  are  entirely  wanting,  as  are  also  the  canines  in  botii  jaws,  ezoefrt  in 
a  few  Stags  and  the  family  of  the  MoatMim,  <Hr  Musk  Deer,  in  which  the  canines  an 
developed  in  the  upper '  jaw,  and  acquire  such  a  size  in  the  males  as  to  project  beyoad 
the  lower  jaw  in  tiie  form  of  tusks.  The  Musk  Deer  differ  fiom  the  memben  of  the 
remaining  families  of  the  Ruminants  in  the  total  absence  of  homs  in  botii  sexes ;  the 
lachrymal  sinuses  are  also  deficient.  In  their  general  stmstore  they  reoemUe  the 
Ctrvidaf,  or  Stags,  which  constitute  the  following  family.  They  are  all  of  small  sise, 
supported  upon  exceedingly  slender  legs,  and  yery  active  in  their  moremeats.  They 
lire  in  flocks,  principally  on  the  contiiient  of  Asia,  and  in  some  of  the  larger 
islands  of  the  Indian  Ocean,  such  as  Ceylon,  Java,  Sumatra,  and  Borneo.  0ns 
species,  the  JToacAim  aquaticM,  is  an  inhabitant  of  Siena  Leone,  on  the  wipst  eoast  of 
Africa. 

The  true  Musk  Deer  (if.  moaehiferui)  is  distributed  orer  the  mountainous  parts  of 
eentral  Asia,  and  is  said  eyen  to  extend  into  Siberia.  The  male  of  this  species  is 
furnished  with  a  remarkable  sac  beneath  the  belly,  which  secretes  a  strongly  odorous 
substance,  the  weU  known  powerful  perfume  and  valuable  medicine  called  mmk.  It 
is  from  this  that  the  genus  takes  its  name.  It  -is  an  excessively  active  crfsatore,  per- 
forming leaps  which  are  perfectly  astonishing ;  when  the  snoW  is  (m  the  ground  it 
is  said  to  extend  its  hoofs,  and  run  without  leaving  any  traces  i^on  a  snrfafie  which 
will  not  even  bear  the  weight  of  a  dog. 

This  is  the  only  species  which  inhabits  a  temperate  climate ;  the  others  are  con- 
fined to  the  tropical  parts  of  Asia.  They  are  destitute  of  the  secreting  (urgan  whiek 
produces  the  musk,  but  their  flesh  is  said  to  be  very  good.  One  species,  the  Kam^ 
{Tragulus  kanehil),  is  exceedingly  common  in  the  peninsula  of  Malacca,  in  Java,  and 
some  of  the  neighbouring  islands,  the  natives  of  which  often  capture  numerous  speci- 
mens cither  in  traps  or  by  throwing  sticks  at  their  legs  when  they  oome  at  nigjbt  ts 
feed  in  the  fields  upon  the  sweet  potatoes,  of  which  this  species  is  said  to  be  very  fond. 
In  Java,  according  to  Sir  Stamford  RajBies,  the  cunning  of  the  Kaw^hil  as  so  oele- 
brated,  that  its  name  is  often  applied  metaphorically  to  a  distinguished  rogue.  When 
taken  in  a  noose  it  will  feign  itself  dead,  until  the  unwary  captor  releases  it^  when  it 
inunediately  springs  upon  its  feet,  and  makes  its  escape. 

The  third  family  is  that  of  the  Cerviday  or  Deers,  distinguished  principally  by  ths 
peculiar  nature  of  the  homs  or  antlers,  which,  with  but  a  single  ezeeption,  that  of  the 
Reindeer,  are  possessed  only  by  the  males.  Unlike  the  homs  of  the  Ox,  the  anUen  d 
the  Deer  are  deciduous, — that  is  to  say,  they  are  cast  every  year  after  the  fareediBg 
season,  and  again  renerwed  before  that  period  of  excitement  returns.  They  are  pro- 
duced upon  a  pair  of  processes  of  the  frontal  bone,  by  an  action  analogous  to  that  bf 
which  injuries  to  the  bones  are  repaired.  The  process  forming  tiie  base  of  the  hom 
is  covered  by  a  skin,  beneath  which  a  sort  of  inflammation  is  set  np ;  this  produees 
cartilaginous  matter,  which  increases  rapidly  in  amount,  gradually  becomes  ossified, 
and  finally  forms  the  horn,  which,  when  mature,  is  still  covered  by  the  Taseular  skin 
beneath  which  it  has  been  formed.  This,  however,  dries  up  and  peels  <^  soon  sftef 
the  complete  development  of  the  organs,  and  the  latter  then  consist  <^  bare  bona  Tks 
antlers  aro  sometimes  small,  hue  generally  of  comparatively  large  eice^  and  fsiy 
variously  branched ;  their  size  and  the  number  of  branches  usually  increases  with  age^ 
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and  the  old  males  of  several  species  are  adorned  with  a  most  enormous  pair  of  spread- 
ing horns. 

Beneath  each  eye,  in  almost -all  the  species,  there  is  a  cavity  called  the  laohiymal 
siniis,  which  the  animal  is  able  to  open  at  pleasure,  and  which  secretes  a  thiok  waxy 
fluid  Ota  disagreeable  odour.  The 
metatarsus  is  also  usually  fur- 
nished with  one  or  two  glands, 
covered  with  a  small  tuft  of  hair ; 
the  presence  of  these  furnishes  a 
good  character  for  distinguishing 
the  hornless  females  of  this  family 
from  those  of  such  Antelopes  as 
are  also  destitute  of  horns.  They 
are  deficient  only  in  the  Mnnt» 
jacs, — a  small  group  of  oriental 
Beer  fanning  the  genus  Stplo' 
cenu. 

The  species  of  €ervid»  are 
very  numerous,  and  distributed 
in  all  parts  of  the  world.  By 
some  zoologists  they  are  con- 
sidered as  fDrming  only  a  single 
genus,  whilst  others  diYide  tbem 
into  several  generic  groups,  cha- 
racterized principally  by  diffe- 
rences in  the  conformation  of  the 
antlers. 

Of  these  groups  the  Munt- 
jaos  (S/t/iooerua)  a]»pear  to  pos- 
sess l^e  best  title  to  generic 
distinction.  They  evidently  form 
a  transition  from  the  typical  Cer- 
vid»  to  the  Moschidie,  as  they  possess  large  canine  teeth  in  the  upper  jaw,  aze  destitute  of 
the  ^ands  and  pencils  of  hair  on  the  metatarsi,  and  have  the  antlers  of  very  small  size . 
Tke  structure  of  the  latter  is  very  peculiar ;  the  processes  of  the  frontal  hone,  on  which 
the  horns  are  supported,  instead  of  forming  a  mere  knob,  as  in  the  ordinary  Deer,  are 
]^roducod  into  elongated  stalks,  so  that  the  animals  after  the  shedding  of  their  true 
antlers,  still  appear  to  be  furnished  witibi  straight  horns.  The  i^eeies,  iHiieh  are  not 
xmmerous,  are  of  small  size,  and  very  elegaiit  in  tiieir  fbrms. 

They  are  inhabitants  of  India,  China,  and  some  of  the  islands  of  the  Eastern 
Archipelago,  where  they  frequent  mountain  valleys,  generally  in  the  neighbourhood 
of  forests  and  jungles.  They  are  hunted  both  by  the  natives  and  European  residents, 
usually  with  dogs,  upon  which  they  frequently  inflict  severe  wounds  with  their  tusk- 
like canines. 

In  the  typical  Stags,  forming  the  genus  Cervua,  the  antlers  are  large,  rounded,  and 
much  branched.  As  an  example  of  this  group,  we  may  mention  the  Bed  Deer  of  these 
Islands  {Cervue  daphuty  Fig.  337),  which  is  distributed  over  most  parts  of  Europe  and 
the  north  of  Asia,  but  is  now  becoming  rare  in  the  more  inhabited  countries.    In 


Fig.  337.^The  Stag,  or  Bed  Deer  [OirmM  eiaphus). 
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England  the  Red  Deer  is  yery  uncommon,  but'  in  the  Highlands  of  Sootlmd  it  oeenn 
in  greater  abundance,  and  its  pursuit  is  still  a  fayourite  sport,  with  those  pririleged 
persons  whose  position  enables  them  to  follow  it.  In  olden  times,  hunting  the  Stag 
was  regarded  as  the  noblest  of  all  sports ;  it  was  reduced  to  a  science,  eneombered 
with  an  infinity  of  bewildering  terms,  the  knowledge  of  which  howeyer,  was  eonsidflred 
indispensable  for  a  finished  gentleman. 

llie  Stag  is  the  largest  of  the  British  species,  standing  about  four  feet  high  at  tiie 
shoulders.  It  is  of  a  reddish  brown  colour,  whence  the  name  of  Bed  Deer,  cammonly' 
applied  to  it ;  the  antlers  are  yariable  in  the  form  and  arrangement  of  the  bnnches; 
thej  attain  a  considerable  size,  sometimes  weighing  as  much  as  twenty  four  pounds. 
The  time  occupied  in  the  deyelopment  of  this  mass  of  bony  matter,  is  laiely  more  tiian 
ten  weeks. 

The  Stag  liyes  in  forests,  principally  in  mountainous  districts,  and  aflsoeiates 
in  herds  usually  consisting  of  a  single  sex.  It  feeds  on  almost  all  kinds  of  regetable 
matter. 

In  North  America,  the  Bed  Deer  is  represented  by  the  Wapiti  (C  eanadmm),  a 
species  of  larger  size,  measuring  nearly  fiye  feet  at  the  shoulder.  It  is  found  only  in 
Canada,  and  the  most  northern  parts  of  the  United  States,  where  it  is  hunted  by  the 
Indians,  principally  for  the  sake  of  the  skin,  which  is  said  to  retain  its  flexibility  after 
being  wet  The  antlers  are  a  good  deal  laiger  than  those  of  the  Stag.  Seyeral  other 
species  of  this  genus  are  found  in  different  parts  of  America,  and  in  the  East  Indiei^ 
some  larger,  but  the  majority  smaller  than  our  common  Stag.  Amongst  the  Indisn 
speciesy  we  may  mention  the  species  of  Axis  or  Hog  Deer,  (  cirut  Axi»  [Fig.  338]  and 

jwremw),  which  are 
about  the  size  of  our 
Fallow  deer,  and  of  a 
daiker  or  lighteibrown 
tint,  spotted  with 
white.  They  inhabit 
the  plains  and  yalleys 
of  India,  snd  their 
pursuit  constitutes 
one  of  the  most  fayour- 
ite  sp<»t8  in  the  East. 
Their  antlers  are 
rather  small,  and  fiir- 
nished  with  but  feir 
branches. 

The  males  of  many 
qpedes  possess  a  most 
disagreeable  odoor, 
which  is  sometimes 
perceptible  eyen  at  a 
Fig.  SS8.-AxiB  Deer.    {Ctrvm  Axu).  distance.   This  is  re- 

markably the  case  in  a  South  American  species  called  the  Guazuti  (Carpiit  casi!pef^)i 
the  offensiye  smell  from  which  was  i>erceiyed  by  Mr.  Darwin,  when  passing  at  half  a 
mile  to  leeward  of  a  herd.  So  strong  is  this  odour  that  the  skins,  when  dried  and 
prepared,  still  retain  it;  and  a  silk  handkerchief  in  which  Mr.  Darwin  carried  home 
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a  ikiii,  retained  the  smell  for  a  year  and  a  half,  although  repeatedly  washed  in  the 
interral. 

A  second  British  species  is  the  Roe  {Capreolua  Capraa),  which  forms  the  type  of  a 
distinct  genus.  It  is  a  small  animal,  measuring  a  little  more  than  two  feet  at  the 
shoulder,  and  two  feet  and  a  half  at  the  hind  quarters.  The  antlers  are  small  and 
famished  only  with  three  short  branches.  The  Roe  is  an  inhabitant  of  mountainous 
districts,  where  it  exhibits  the  most  extraordinary  agility,  and  Mr.  Tytler  in  a  letter  to 
Professor  Bell,  says  that  he  has  seen  one  without  much  apparent  effort,  bound  across  a 
road  nearly  twenty  feet  wide.  Unlike  the  Stag,  which  is  polygamous,  the  Roe  is  said 
to  pair,  and  remain  faithful  to  one  partner  for  life.  The  female  often  produces  two 
young  at  a  birth,  which  are  treated  with  great  affection  by  both  parents;  and  according 
to  many  writers,  these  young  animals,  after  quitting  their  parents  become  attached  to 
each  other  and  remain  together. 

In  some  South  American  species,  the  Brocket  Deer,  forming  the  genus  Coatsut,  the 
horns  are  quite  simple,  presenting  a  good  deal  of  resemblance  to  those  of  some 
Antelopes,  but  are  destitute  of  the  homy  covering  which  is  charaoteristic  of  those 
animals.  They  are  of  small  sixe,  only  measuring  about  two  feet  in  height  at  the 
shoulder. 

In  the  remainder  of  the  f&mily  the  antlers'  are  always  more  or  less  palmated  or 
dilated  into  broad  plates  of  bone.  To  this  series  belongs  the  third  British  species,  the 
Fallow  Beer  {Platyceroa  I>ama\  which  forms  the  type  of  a  distinct  genus,  distin- 
guished by  its  naked  nose.  It  is  doubtful  whether  this  elegant  animal  is  really  a 
native  of  Britain,  as  it  is  never  found  wild  in  this  country,  but  always  in  a  semi- 
domesticated  state,  as  an  ornamental  animal  in  parks.  Its  native  country  is  the 
south  of  Europe  and  the  south-western  parts  of  Asia,  from  which  it  was  probably 
introduced  into  England  at  an  early  period.  It  is  about  three  feet  in  height,  and 
of  a  reddish-brown  colour  spotted  with  white ;  but  there  is  a  variety  which  is  of  a 
nearly  uniform  dark  brown.  The  horns  are  large,  and  terminated  by  a  long  palmate 
portion,  which  is  deeply  and  irregularly  notched  on  the  outer  margin.  The  flesh  of 
this  ianimal,  which  is  well-known  as  venison^  is  regarded  as  a  great  delicacy,  and  is 
far  superior  to  that  of  eithei  of  the  British  species.  The  skin  furnishes  a  soft  leather, 
which  was  formerly  in  great  request  for  breeches. 

Nearly  allied  to  the  Fallow  Deer  was  the  gigantic  extinct  species  commonly 
known  as  the  Irish  Elk,  the  bones  of  which  have  been  discovered  in  considerable 
numbers  imbedded  in  peat  bogs  in  Ireland.  This  animal  stood  six  feet  or  more  in 
height,  and  the  antlers  were  of  enormous  size,  some  specimens  measuring  upwards 
of  thirteen  feet  from  tip  to  tip. 

The  Elk,  or  Morse  Deer  (Alees  palmatua),  is  a  large  species,  which  is  common  to 
the  northern  parts  ef  both  hemispheres.  The  nose  is  entirely  covered  with  hair,  and 
the  antlers,  which  are  comparatively  short,  are  very  broadly  dilated,  and  terminated 
by  a  numerous  series  of  long  points.  When  fuUy  developed,  these  organs  weigh  from 
fifty  to  sixty  pounds.  It  is  the  largest  of  the  recent  species  of  this  family,  standing 
upwards  of  six  feet  in  height  at  the  shoulder ;  its  legs  are  very  long,  its  neck  thick 
and  short,  and  its  head  elongated  and  terminated  by  a  broad  muzzle,  so  that  its 
appearance  is  more  ungainly  than  that  of  the  other  Cervidss.  It  lives  in  damp  forests, 
where  it  feeds  for  the  most  part  on  the  tender  twigs  of  trees.  Its  flesh  is  highly 
esteemed  as  an  article  of  food,  and  the  skin,  which  is  soft  and  thick,  furnishes  a  most 
excellent  leather. 
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The  most  celebrated  q>ecie8  of  this  family  is  tiie  Bein  Deer  {Rangifir  TarmuhtSj 
Fig.  339),^  the  only  species  which  has  been  completely  domesticated,  and  without 

which  the  inhabitants  of 
Lapland  and  some  otiier 
cotmtries  of  the  extreme 
north  would  be  unable 
to  exist  in  those  inele- 
ment  regions.  The  Bein 
Beer  is,  in  fact,  as  neces- 
sary to  the  Laplander  as 
the  Camel  to  the  Arab  of 
the  Desert ;  its  flesh  is 
his  principal  food,  its  skin 
furnishes  his  dothing,  its 
milk  stands  him  instead 
of  that  which  the  Cow 
yields  to  the  natives  of 
more  genial  -climates, 
whilst  it  is  cspaUs  of 
Kg.  389.-The  Bein  Deer  {Ranffifer  Tarandta).  ^^^  ^^^^  as  a  beast 

of  draught,  and,  when  harnessed  to  a  sledge,  will  with  ease  perform  a  journey  of 
eighty  miles  in  a  day  oyer  the  frozen  snow.  To  adapt  it  for  trayelling  oyer  this 
peculiar  surface,  the  hoofs  of  the  Bein  Deer  are  broad  and  yery  deeply  cleft,  so  that  by 
their  separation  they  press  upon  a  large  extent  of  snow;  and  the  hinder  toes  hang 
down  so  as  nearly  to  touch  the  ground,  and  doubtless  contribute  greatly  to  support  the 
animal  in  passing  over  a  yielding  surface.  The  harness  by  which  the  Bein  Deer  is 
attached  to  the  sledge  is  of  l^e  simplest  nature  ;  a  collar  of  skin  passes  round  the  neck, 
£rom  which  a  single  trace  runs  back  to  the  sledge,  passing  between  the  legs  of  tiie 
animal ;  the  rein  is  also  single,  and  is  attached  to  the  neck ;  and  the  driyer  directs  his 
cattle  simply  by  shaking  the  rein,  or  throwing  it  from  one  side  of  the  back  to  the 
other. 

The  wealth  of  a  Laplander  is  computed  from  the  number  of  his  Bein  Deer.  Some 
of  them  possess  herds  of  more  than  a  thousand  of  these  animals.  In  the  summer  the 
Bein  Deers  are  pastured  in  the  mountains,  where  they  feed  upon  ordinary  heibage ; 
at  the  approach  of  winter  they  are  driyen  down  into  the  plains,  and  their  food  at  this 
season  consists  principally  of  a  particular  species  of  lichen  {Cenomyet  rangiftrina)^  whidi 
they  dig  up  from  beneath  the  snow  by  means  of  their  hoofs.  When  going  on  a  jonmey, 
the  Laplandffln  take  a  supply  of  this  lichen  with  them,  and  four  pounds  of  it  are 
said  to  be  sufficient  for  a  day's  journey ;  in  some  cases,  howeyer,  the  animals  will  trayel 
for  two  or  three  days  without  food,  and  without  apparently  feeling  the  want  of  it. 

In  their  habits  the  wild  Bein  Deers  resemble  Uieir  domesticated  brethren^  and  Hke 
them  they  seek  their  food  in  different  looalities,  according  to  the  season  of  the  year, 
X>erforming  extensiye  migrations  in  the  spring  and  autumn  with  thia  yiew.  It  ib 
during  these  migrations  that  they  are  generally  killed  by  the  hunters ;  and  the  antomn 
is  the  period  generally  chosen,  as  the  animals  are  then  in  the  best  conditioii,  and  their 
flesh  may  be  prepared  for  winter  use.  For  this  purpose  the  flesh  is  sometimes  salted, 
but  more  conunonly  either  dried  in  the  air  or  smoked ;  in  some  places  it  is  buried  in 
the  frozen  soil,  and  preseryed  in  this  condition. 
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The  ICeia  Dot r  yaries  considerably  in  size  m  dififerent  places.  It  ii  oflually  however 
•boat  three  feet  in  height  at  the  shoulder,  and  nearly  five  feet  in  length.  Both  sezM) 
fts  aixeady  stated,  'are  furnished  with  antlers,  which  are  smaller  in  tha  female  than 
in  the  male.  The  colour  of  the  wild  Bein  Deer  is  usually  grayish,  but  that  of  the 
domesticated  indiYiduals  is  yery  yarialxle.  They  usually  acquire  a  whitish  tint  ib  the 
winter. 

The  Rein  Deer  is  now  distributed  principally  in  the  extreme  northern  parts  of 
both  continents.  It  also  occurs  on  the  Islands  of  Spitzbergen,  and  Noya  Zambia. 
It  extends  southwards  in  certain  places  as  fur  i«  the  fiftieth  degree  df  North 
latitude. 

The  fourth  family,  that  of  the  Camelopardidmy  ladiides  only  a  single  Hying  species, 
the  Camelopard  or  Giraffe  (Camelopardalis  Girafitf  Pig.  340),  which  is  peculiar  to  Africa, 
This  remarkable  animal  is  distinguished  froirn  all  the  other  Kuminants,  by  several 
important  characters.  The  body  is  short  and  imported  upon  very  long  legs ;  the 
dorsal  line  slopes  downwards  towards  the  rumpy  the  withers  being  greatly  elevated,  and 
from  this  it  was  long  confidently  asserted  that  the  fbrc  legs  were  much  longer  than  the 
hinder  pair,  although  this  is  not  the  case.  The  neck  is  excessively  long,  and  furnished 
with  a  short  mane,  running  down  its  dorsal  fiae  ;  the  head  is  comparatively  small  and 
the  countenance  exceedingly  gentle  sad  ^easing  in  its  expression,  the  eyes  being 
remarkably  full  and  lustrous.  The  destitum  is  tiie  same  as  that  of  the  Deer,  the  upper 
incisors  and  the  canines  in  both  jaws,  betag  quite  deficient.  The  forehead  bears  a  pair 
of  tapering  cylindrical  bony  i^pfeadagea,  which  are  covered  with  a  hairy  skin  like  the 
rest  of  the  head.  These  are  parmaaent,  aaid  mig^t  be  regarded  as  the  representatives  of 
the  processes  of  the  frontal  bone,  upon  wbiA  the  deciduous  antlers  of  the  Deer  are 
developed,  but  they  an  distmet  bonei,  only  imited  by  those  of  the  skull,  by  a  suture, 
and  instead  of  rising  ezdlQavely  from  the  frontal  bones,  their  broad  base  covers  the 
coronal  suture,  so  that  they  zest  partly  upon  the  frontal,  and  partly  on  the  parietsl 
bones.  In  front  of  the  horns,  the  frontal  and  nasal  bones  are  elevated  to  form  a 
rounded  protuberance  which  has  been  described  as  a  third  horn  by  many  writers. 
The  feet  are  destitute  of  the  accessory  hoo&  which  occur  in  most  of  the  other  Rumi- 
naats  ezeept  the  GneelidsB ;  and  the  tail  is  zather  long,  and  terminated  by  a  tuft  of 
Tcrj  long  and  thidt;  kain. 

l%e  Giraffe  ia  the  largest  of  all  Ruminants ;  the  males  not  uncommonly  measuring 
fifteen  or  aisteen  heiL  from  the  top  of  the  head  te  the  ground,  whilst  Sir  W.  C.  Harris 
mot  with  eae  &«t  measured  eighteen  fset.  The  females  are  usually  a  Isot  or  two 
shorter.  The  hei^t  at  the  withers  is  usually  about  ten  feet  ia  larga  animals,  whilst 
the  length  of  the  body  from  the  breast  to  the  mmp  is  not  more  thaa  six  or  seven.  The 
ground  coloujr  of  the  skin  is  yellowish,  but  it  is  covered  with  large  spoti  and  patches  of 
lighter  and  darker  brown,  which  give  it  a  very  elegant  appearance. 

The  Giraffe  is  a  native  of  the  eastern  parts  of  Africa,  from  the  Gape  northwards  as 
far  as  Nubia.  It  lives  in  small  herds  upon  the  plains,  always  in  the  neighbourhood  of 
woods,  as  it  feeds  almost  entirely  upon  the  tender  shoots  and  leaves  of  trees,  which  the 
great  length  of  its  nedc  enables  it  to  reach  with  ease.  The  tongue  also  is  very  ex- 
tensible, and  is  employed  as  a  prehensile  organ,  and  the  large  free  lips  can  be  used  in  the 
same  way.        § 

The  Giraffe  is  not  a  very  swift  animal,  and  when  pursued  its  gallop  is  described 
as  exceedingly  ludicrous,  the  hind  legs  being  brought  forward  at  each  step  completely 
in  advance  of  the  anterior  ones,  apparently  a  foot  or  two  on  the  outside  of  them ;  in  this 
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faahion  the  Gimffea  contriTe  to  get  over  the  grouud  pretty  rapidlj  iritli  a  curious 
ipringmg  motioiL  They  are  eaBil;  ovettaken  by  a  pretty  good  hoTBei  snd  the  rider 
may  then  select  hk  Tictim  from  the  heid^  cmt  it  (M  tcQJo.  its  compamotia,  and  ahoot  it 
at  hi  a  leiaure*  '* 

When  going  at  full  tpeed  the  heel*  of  the  Giraffe  constantly  throw  tip  dirt,  stiolsj 
and  atonea  in  the  fac^  of  its  neareat  pursuers,    bat  it  ner^T  appearB  to  attetapt 


! 


Fig.  S40*'Tb«  Ginfh>    {Canuiopardit  Gir^fia}* 

to  defend  itself  unleaa  brought  to  bay  i  in  this  case  its  weapons  are  its  lioofs^  with 
which  it  kicks  out  so  rapidly  and  yigorou^y  that  doga  will  not  TenturQ  to  attack 
It,  and  it  ia  even  said  hy  Le  Taillant,  that  it  can  beat  o€  the  Lion  in  the  same 
manner. 

The  flesh  of  thcae  anlmala,  when  young  is  considered  very  good ;  that  of  the  dd 
Giraffe  i&  coarae.  The  skin  is  very  thick  and  highly  valued  hy  the  natives  of  South 
A&ica,  who  coasider  the  leathei:  formed  from  it  to  be  the  best  material  for  aaiidsl 
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8ole8.    They  also  use  the  skin  in  the  formation  of  yesseli  to  hold  water,  and  some- 
times  as  a  ooyering  for  their  huts. 

Several  Giraffes  haye  lived  for  some  years  in  the  Zoological  (hardens. in  the 
Begenf  s  Park.  They  have  even  bred  several  times  in  that  establishment,  and  the 
young  ftniTnula  havo  thriven  admirably.  The  female  goes  with  young  about 
fourteen  months,  and  produces  a  jsingle  young  one  at  a  birth ;  this  when  bom  measures 
nearly  six  feet  in  length  from  the  head  to  the  root  of  the  tail. 

A  single  fossil  species  of  this  family  is  known  to  us  by  its  remains,  which  have 
been  found  in  the  tertiary  strata  of  the  Sivalik  Hills,  in  India.  This  is  the 
Swatherium,  the  head  of  which  exceeded  that  of  the  Elephant  in  size. 

The  filtii  and  last  family  of  this  order  is  the  family  of  the  JBovida,  including  the 
numerous  species  of  Antelopes,  and  the  Cattle  and  Sheep.  In  these  animals,  the  horns 
consist  of  a  conical  process  of  the  frontal  bone,  which  is  covered  by  a  sheath  of 
homy  matter;  hence  the  name  of  Cavicomia,  or  Hollow-homed  Ruminants,  often 
applied  to  this  group.  The  horns  are  permanent,  and  present  with  but  few  exceptions 
in  both  sexes.  They  vary  greatly  in  bulk,  length,  form,  and  direction  in  the  different 
■obordinate  groups.  The  dentition  is  the  same  as  that  of  the  stags,  and  the  feet  are 
fiimished  with  accessory  hoofs.  These  animals  are  all  strictiy  herbivorous,  usually 
feeding  upon  the  different  kinds  of  grasses ;  they  live  together  in  more  or  less  nume- 
rous flocks,  and  are  distributed  over  both  Hemispheres. 

We  xnay  distinguish  three  principal  forms  amongst  the  animals  composing  this 
family,  although  it  must  be  confessed  that  these  pass  very  gradually  into  each  other. 
The  first  of  these  groups  consists  of  the  Antelopes,  which  are  placed  in  a  single 
genua  by  some  authors,  whilst  others  divide  them  into  a  great  many  groups.  They 
are  distinguished  by  their  more  or  less  cylindrical  horns,  of  which  the  core  is  com- 
posed of  solid  bone ;  they  are  for  the  most  part  light,  slender,  deer-like  animals,  which 
generally  possess  an  extraordiuary  degree  of  activity,  but  they  gradually  pass  on  the 
one  hand  to  the  Oxen,  and  on  the  other  to  the  Sheep.  The  greater  part  of  the  species 
are  found  in  the  Old  World,  principally  in  Asia  and  Africa ;  the  latter  continent  is 
indeed  the  head-quarters  of  the  Antelopes,  for  out  of  sixty-nine  species  recorded  by 
Profenor  Wagner,  no  less  than  fifty-four  are  inhabitants  of  Africa,  and  of  these 
twenty-flve.oocur,  most  of  them  exclusively,  in  the  southern  extremity  of  that 
continent. 

They  vary  greatly  in  size ;  the  Eland  {Boaelaphus  Oreas)  measuring  upwards  of  six 
ieet  in  height  at  the  shoulder,  whilst  one  of  the  smallest  species  {Cephahlophus  pygmaus) 
18  not  more  than  a  foot  high.  They  live  together,  often  in  vast  herds,  principally 
upon  the  grassy  plains,  and  some  of  the  species  appear  to  migrate  in  immense 
numbers  from  one  part  of  the  country  to  another. 

One  species,  the  Chamois  {Rupicapra  Tragus)^  is  an  inhabitant  of  the  mountainous 
parts  of  Southern  Europe,  and  in  fact,  is  not  positively  known  to  occur  any  where 
else.  It  lives  in  small  flocks,  and  bounds  from  rock  to  rock  with  wonderfril 
agUity.  Both  sexes  are  furnished  with  small  recurved  horns,  and  the  hair  is  brown 
and  harsh.  The  flesh  is  eaten,  and  that  of  young  animals  is  considered  a  delicacy. 
The  skin  also  furnishes  an  excellent  leather,  and  the  chamois  is  pursued  with  great 
ardour  by  many  of  the  inhabitants  of  the  countries  where  it  occurs,  but  rather  for 
the  sake  of  the  excitement  of  the  chase,  than  for  the  value  of  the  animal  when 
obtained.  This  excitement  must  indeed  be  great,  for  notwithstanding  the  dangers  and 
privations  to  which  the  hunters  are  exposed  in  pursuing  these  active  creatures  amongst 
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the  highest  precipices  of  the  mountaiiifl,  these  men  rmrety  give  up  tiie  oecmpetion.;  snd 
De  Saossiire  mentions  a  case  in  which  three  generatioBs,  fiitkar,  son,  said  gnwwkwn, 
were  all  lolled  snccewirely  hy  accidents  iDcuned  in  this  pnradi.  Tbs  Omnois 
eridently  spproschcs  el'tsely  to  the  sheep  and  goats,  and  this  is  stiU  more  distiactiy  the 
case  with  the  so-called  Becky  Mountain  Sheep  (Mmphegnu  lami^mr)  of  If  «&  Amarica, 
a  species  closely  allied  to  the  European  Chamois. 

The  only  other  Antelope  fonnd  in  Europe,  is  the  Saiga  {Cdhm  Hs»fs),  which  oosoeb 
on  the  steppes  of  Bossia,  hoth  in  Europe  and  Asia.  Its  most  westoiy  habitation  is 
Poland.  It  is  rather  a  large  flpedes,  measuring  rather  more  than  two  feet  and  a  half 
in  height,  and  is  furnished  with  strong  boms;  it  is  said  that  indiridoals  with  Uueehotu 
are  occasionally  met  with.  The  structure  of  the  nose  is  also  very  peealiac,  the  nasal 
bone  being  completely  amalgamated  with  the  frontal  bone,  and  yery  short,  thsB 
leafing  a  yery  large  nasal  opening,  whi^  is  covered  with  a  tumid,  nmacwhnr  and 
cartilaginous  arch. 

Amongst  the  strictly  Asiatic  species,  the  Ohim  [Pamthohps  Hbdfaomiy,  a  natite  of 
Thibet,  and  the  plateaux  of  the  Himalayas,  is  closely  allied  to  tiie  Saiga,  wkh  which 
it  agrees  in  size ;  it  is  fumisbed  with  long  annulated  horns,  and  with  a  imnsikahle 
soft  swelling  on  each  side  above  the  nostrils. 

Another  Indian  species,  the  Chicara  {Tetracfnu  quadrictmid^  is  remariraMe  for 
having  the  head  in  the  male  furmahed  with  four  horns ;  the  fiediale  is  destitult  of 
these  appendages.  It  is  a  small  qiecies,  aboot  one  foot  eight  inches  in  height  at  the 
shoulder,  and  is  of  a  brownish  tawny  colour.  It  ii^babita  the  woods  ef  Bengal  and 
several  other  parts  of  India,  principally  in  the  lower  regions  of  the  hiUs. 

The  Kyi  Ghaa  {Portax  picta)  is  an  inhabitant  of  the  nerthem  peorta  cf  India, 
where  it  appears  to  be  very  ccmimon.  It  is  about  the  sise  of  an  ordinary  Stag^  or  fimr 
fioet  in  height  at  the  shoulders ;  the  general  colour  of  the  body  is  ash  gray,  hot  the 
lower  jaw  and  upper  Hp,  a  lunate  spot  on  the  throat,  the  belly,  the  iaside  of  the 
thighs,  and  some  si»ots  near  the  hoofs  are  white,  and  the  eyes  are  anxrounded  by  a 
yeUowiab  ring.  The  tail  is  terminated  by  a  tuft  of  very  long  hair,  and  the  neek 
famished  with  a  mane.  The  homs,  which  are  peculiar  to  the  male,  are  about  ssven 
inches  in  length  and  six  in  circumference  at  the  base ;  they  are  carved  mpwards  in  a 
lunate  form,  so  that  their  tips  are  nearly  twice  as  wide  apart  as  their  bases.  The 
Indian  name  of  Nyl  Ghau,  signifies  hltte  oXy  and  indicates  that  even  in  its  native 
country  the  strong  resemblance  which  it  presents  to  the  true  Cattle  has  not  escaped 
notice.  The  Nyl  Ghau  has  frequently  been  brought  to  1^  country,  and  bree^ 
pretty  freely  in  confinement. 

One  or  two  species  are  eomroon  to  the  south  western  parts  of  Asia,  and  the  noctii 
of  Africa,  and  of  these  one  is  the  -Gazelle  {OazeUa  Doreavj,  so  celebrated  in  Arab 
poetry.  It  is  a  most  graceful  little  species,  of  a  tawny  colour  above,  and  white 
beneath ;  the  homs  are  small,  black,  and  lyrate.  In  the  north  of  Africa  it  appears 
to  be  the  commonest  species  of  Antelope,  occurring  in  large  troops,  and  furnishing  a 
considerable  portion  of  the  nourishment  of  beasts  of  prey.  The  Arabs  ptirsue  them 
on  horseback,  and  throw  a  stick  at  their  legs,  by  whiefa  they  are  c^omrnonly  broken. 
In  the  Asiatic  countries  they  are  fre^ently  hunted  with  Falcons.  When  taken  dive 
they  are  readily  tamed,  and  their  beauty  then  renders  them  great  favonrites  wiA  the 
Arab  ladies.  Several  species  nearly  allied  to  the  Gazelle  are  found  in  different  psrti 
of  nortiiem  Africa,  and  also  on  the  west  coast  of  that  continent,  azrd  some  of  the 
most  abundant  of  the  Soutk  Aftkan  «pec\«&  ^^don^  to  the  genus  BmdHa.    Of  theie 
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Fig.  841.--Tlie  Springbok  iGaaelia  Ettehore), 


we  may  mention  the  Springbok  {&.  Emhw$y  Fig.  341),  which  ia  one  of  the  most 

beautiful  of    quadrupeds.       Its 

colour    is   a   bright    cinnamon 

brown  on   the  back,  and  white 

beneath,    and  the   latter  colour 

passes  up  the  back  of  the  rump 

and  continues  upon  the  back  of 

the  loins,  in  the  form  of  a  broad 

stripe.    The  white  of  the  belly 

is  separated  from  the  cinnamon 

brown    of  the   back    and  sides 

by  a  stripe  of  dark  brown,  and 

the  hair  surrounding  the  white 

dorsal  streak  is  also  rather  darker 

than   the   rest  of    the    surface. 

The  head  is  white,  wich  the  exoeption  of  a  dairk  brown  streak  on  each  side,  which 

runs  from  .the  base  of  the  horn,  through  the  eye  to  the  angle  of  the  mouth,  and  the 

horns,  like  those  of  the  Gazelle,  are  annulate  and  lyrate.    This  e^ecies  occurs  im 

immense  numbers  on  the  great  plains  of  South  Africa,  and  in  particulaar  seasons,  when 

they  perform  migrations  in  search  tA  food,  their  herds  are  so  numerous  as  to  ooyer  the 

whole  face  of  the  earth  oyer  a  considerable  space. 

Barrow  frequentiy  saw  £rom  ten  to  fifteen  thousand  of  these  Antelopes  collected 

together,  intent  upon  an  incursion  into  the  cultivated  fields  of  the  Cape  crionists,  when 

a  dry  season  had  reduced  their  supply  of  food  in  ^  open  coimby,  and  Le  Yaillant 

calculates  the  number  of  a  herd  seen  by  him  at  a  fiur  higher  rate.    The  Springbok  is 

exceedingly  swift,  and  its  activity  in  leaping  is  most  extracMrdinazy ;  it  is  from  this 
that  its  colonial  name  is  derived.  Its  flesh,  especially  that  of  tlie  young  animals,  is 
Tory  good,  and  a  fall  grown  individual  will  weigh  from,  sixty  to  eighty  pounds.  The 
flikins  are  also  used  by  the  natives  of  South  Africa  for  clothing  and  for  making  bags. 
The  Bontebok  {OazeUa  Pygarga,)^  and  the  Blesbok  ((?.  aVrifrons)^  are  also  common 
species  in  South  Africa. 

A  fine  species,  inhabiting  the  same  region,  is  the  Water  Buck,  {Kohus  elUpsiprymmu)^ 
which  stands  about  four  feet  high  at  the  shoulders,  and  has  a  pair  of  long  curved 
divergent  horns.  It  is  of  a  yellowish  gray  colour,  with  more  or  less  of  a  reddish  tinge, 
and  the  buttocks  are  marked  with  a  large  elliptical  white  patch  which  surrounds  the 
tail ;  this  is  referred  to  in  the  specific  name  of  the  animal.  Its  colonial  name  of  the 
Water  Buck,  is  derived  from  its  constantly  frequenting  the  neighbourhood  of  rivers,  in 
which  it  often  bathes ;  it  also  usually  takes  to  the  water  in  order  to  escape  from  its 
pursuers.  It  is  most  abundant  about  the  rivers  Limpopo  and  Mariqua,  living  in  small 
herds  of  from  eight  to  twelve  in  number.    Its  flesh  is  rank  and  disagreeable. 

The  Klippspringers  {Oreotragtts)^  of  South  Africa,  have  a  considerable  resemblance 
to  the  Chamois  of  Europe,  especially  in  their  habits.  Like  the  latter,  they  live  entirely 
in  the  most  inaccessible  rocky  parts  of  the  mountains,  in  the  neighbourhood  of  the 
Cape  of  Good  Hope,  upon  which  they  climb  and  spring  about  with  extraordinary 
agility. 

The  Koodoo  Antelope  {Strepsteeroi  Koodoo),  is  an  exceedingly  handsome  species, 
wliich  has  apparently  a  very  wide  distribution  on  the  otmtinentof  Africa,  as  it  not  only 
occurs  in  South  Africa,  but  also  on  the  west  coast,  and  has  been  fbund  in  Abyssinia  by 
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Biippell.  Itiaaboatthreefeethi^attheshoidderyandfoiirfeetaiidahalf  mlengtlL 
Its  general  colour  is  a  brownish  gray  and  on  each  side  of  the  body  fliece  sx«  firom  aeyea 
to  nine  transyerse  white  stripes  ninning  nearly  down  to  the  bdly,  which,  with  the 
inside  of  the  legs,  is  of  a  whitiah  colour.  Abore  the  eyes  there  is  a  Y-shs^ed  white 
maik,  and  the  ^Bce  has  usually  some  white  spots  beneath  tiie  eyes.  The  homa  of  the  male 
are  yery  long  and  twisted  into  a  beautifiil  spiral  form ,  in  the  adult  Koodoo  they  mske 
two  complete  turns  of  the  spiral,  and,  aoeordingto  Sir  W.  C.  Hanis,  the  twisting  of  the 
horns  is  so  true,  that  a  spear  might  be  thrust  down  the  ceoXie  of  them  into  the  temple 
of  the  animal.  The  female  is  destitute  of  these  organs.  The  Koodoo  usually  lives 
solitary  or  in  pairs.  It  inhabits  the  woods,  where  it  shelters  itsdf  during  the  day  in 
the  dense  thickets,  and  feeds  principally  in  the  morning  and.  erening.  Its  fiiod  consists 
partly  of  grass  and  partly  of  the  buds  and  young  leayes  of  trees  and  ahmha.  The  flesh 
is  compared  to  yenison. 

A  species  supposed  to  be  nearly  allied  to  the  Koodoo  is  found  in  Sierra  Leone,  which 
howeyer  is  only  known  to  us  from  mutilated  skins.  It  is  remarkable  firom  its  being 
of  a  bright  red<^  tawny  colour,  adorned  with  broad  transrerse  Uack  stripes,  a  eobra- 
tion  which  is  yery  unlike  that  of  any  other  antelope.  It  has  been  described  under  the 
name  of  Antelope  Doria. 

The  Bush  Antelope  (Cephalokphut  eyUrieuUHx,  Fig.  342)  is  of  a  more  compact  form 
than  the  generality  of  Antelopes.    Its  l^;s  are  shorter  and  thicker,  and  it  is  ftr  kn 

actiye  than  its  fellows.  It  lires  soUtsiy 
on  the  bushy  plateaux  of  the  mountains 
of  Sierra  Leone,  concealing  itself  in  the 
thickets  during  the  day,  and  feediog 
only  in  the  dusk.  It  is  about  three  feet 
high  at  the  shoulders,  and  of  a  brown 
colour,  with  a  streak  of  fawn  colour  on 
the  hinder  part  of  the  back.  Its  flesh 
is  considered  good,  although  at  certain 
seasons  it  has  a  musky  odour.  The 
hunters  watch  for  it  about  dawn,  con- 
cealing themselves  in  the  trees.  The 
genus  Oephalolopkue  also  includes  one  of 
the  smallest  species  of  Antelc^  (C^PPt 
It  is  an  inhabitant  of  South  Africa,  whne 
it  liyes,  like  the  Bush  Antelope,  solitary  in  the  woods.  A  still  smaller  species  is  the 
Neotragus  spinigera^  a  native  of  Guinea,  which  is  usually  about  eleyen  inches  in  hei^ 
at  the  shoulder. 

The  Eland,  or  Impophoo  {BoteUphm  oretu)j  is,  as  already  stated,  the  largest  spectei 
of  the  family,  its  aze  being  often  equal  to  tiiat  of  a  large  horse,  and  the  form  of  ib 
body  rather  resembles  that  of  our  ordinary  cattle  than  that  of  the  Antelopes  in  general; 
in  foot,  but  for  its  long,  nearly  straight,  and  erect  horns,  it  mi^t  be  taken  at  fint 
sight  for  an  elegant  species  of  Ox.  The  breast  is  furnished  with  a  dewlap,  and  the 
legs  are  tolerably  robust,  and  terminated  by  large  Ox-like  hoo£k  It  is  an  inhabitant 
of  the  plains  of  South  Africa,  where  it  is  usually  seen  in  small  herds  of  firom  tea  to 
twenty  in  number.  Unlike  the  other  Antelopes,  it  is  rather  dow  in  its  movementSi 
and  may  be  easily  captured ;  and  as  it  acquirea  a  good  deal  of  ht,  and  ita  fleeh  is  weU 
tasted,  it  is  highly  prized  as  food.    In  captivity  it  ia  very  tame  and  gentle,  and  hreedi 


^M^M^ 


Hg.  342.— The  Bosh  Antelope  [CepKalolopkue 
aylvieultrix). 

0uettf),  which  has  already  been  referred  to. 
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Fig.  S4S.— The  Addax  {Oryx  nMomaeulata). 


pretty  freely  even  in  England ;  in  fact,  there  seems  eyery  reason  to  belieye  that  this 
species  might  be  completely  domesticated.  There  are  seyeral  fine  specimens  of  it  in 
the  Garden  of  the  Zoological  Society. 

The  Addax  {Oryx  nawmaeuUOa^  Fig.  343)  is  another  heayy  species  of  Antelope, 
which,  however,  is  considerably  smaller  in  size  than  the  Eland.  It  is  an  inhabitant  of 
the  sandy  plains  of  North  Africa, 
where  it  lives  in  nnmerous  herds. 
The  horns  are  long  and  slightly 
twisted  in  a  spiral  form ;  they 
were  frequently  used  by  the  ancient 
Egyptians  to  indicate  gods  or  great 
men;  and  there  appears  to  be  no 
doubt  that  the  Addax  was  the  Strep- 
siceros  of  the  ancients.  Several 
other  species  of  Oryx  are  found  in 
different  parts  of  Africa. 

The  most  bovine  oi  all  the  Ante- 
lopes, however,  are  the  Ghius  {Cato- 
bUpas),  which  are  nearly  allied  to 
the  Indian  Nyl  Ghau.  There  are  two  species  of  this  genus,—* the  Gnu,  or  Wil- 
debeest {C.  ffnu),  and  the  Cocoon,  or  Bastard  Wildebeest  {0.  gorgon)^  both  natives 
of  Southern  Africa,  where  they  live  in  great  herds  upon  the  plains,  and  migrate 
at  particular  seasons  from  one  part  of  the  country  to  another ;  thus  they  annually 
visit  the  colony  of  the  Gape  of  Good  Hope,  from  the  interior  of  the  country,  in  great 
numbers. 

These  animals  present  the  most  extraordinary  combination  of  characters  that  can 
well  be  imagined,  and  at  first  sight  it  is  difficult  to  say  whether  Horse,  Ox,  or  Antelope 
predominates  most  in  their  general  aspect.  They  resemble  the  Horse  in  the  form  of 
the  shoulders  and  haunches,  in  the  possession  of  a  mane,  and  in  the  appearance  of  the 
tail ;  the  large  broad  horns  remind  one  of  those  of  the  Buffalo,  and  many  of  their 
actions  are  also  strictly  bovine ;  whilst  the  slender  legs  and  the  general  characters 
flihow  that  they  are  true  Antelopes. 

The  Gnus  are  about  the  size  of  a  common  Donkey,  or  three  feet  and  a  half  in 
height  at  the  shoulder.  The  home,  which  are  present  in  both  sexes,  have  an  exceed- 
ingly broad  base ;  in  old  individuals,  the  bases  of  the  two  horns  meet  in  the  middle  of 
the  forehead,  in  the  same  manner  as  in  the  Buffaloes.  For  about  two-thirds  of  their 
length,  the  horns  are  directed  obliquely  forwards  and  downwards,  but  their  terminal 
portion  turns  almost  perpendicularly  upwards.  The  eyes  are  large  and  full,  and  sur- 
rounded by  long,  white,  stiff  hairs,  which  give  the  ftninrn^la  a  remarkably  wild  aspect. 
The  centre  of  the  nose  is  covered  with  long,  stiff,  upright  hairs,  which  add  not  a  little 
to  the  singularity  of  the  creature's  appearance.  The  colour  of  the  Gnu  is  dark  brown, 
and  that  of  the  Cocoon  yellowish  ash  colour ;  the  latter  is  rather  the  larger  animal  of 
the  two. 

They  are  both  exceedingly  swift  of  foot,  galloping,  when  alarmed,  in  the  manner 
of  a  horse ;  they  are  exceedingly  wary  and  fierce,  and  when  wounded  will  often 
attack  the  hunter  with  great  fury.  In  confinement  they  are  always  wild,  and  usually 
attempt  to  push  with  their  horns  whenever  they  are  approached.  Their  capture  is 
attended  with  some  difficulty  in  consequence  of  their  swiftness ;  the  Hottentots  usually 
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kill  them  by  lying  in  wait  in  a  thiekety  and  .ahoofti&g  them  aa  they  pass.    Theirfleah 
ia  said  to  be  delicate. 

The  only  other  specios  to  which  we  shall  refer  ia  the  Proogbuck'  {AnUibeapra  fur*' 
^fira)y  >n  inhabitant  of  North  America,  where  it  and  the  Bocky  Mountain  Sheep, 
already  alluded  to,  are  the  only  repreaentatiTea  <^  this  funily.  Both  these  animals 
are  aberrant  forms  leading  from  the  typical  Anteli^ea  to  the  Caprine,  or  Goat-like 
BovidsB.  The  Prongbuck,  or  Cabrit,  is  remarkable  for  being  the  only  member  of  this 
family  in  which  the  horns  are  furcate,  and  the  form  of  these  organs  ia  indeed  very 
singular.  They  are  of  an  oval  form  at  the  base,  and  rise  nearly  atraight  for  a  con- 
siderate distance ;  but  towards  the  tip  they  are  curved  strongly  inwarda  and  back- 
wards to  such  an  extent  that  they  form  a  complete  hook.  A  little  before  the  cinnmence- 
ment  of  the  curyature  they  give  off  a  short,  acute  prong  from  their  anterior  aurfue. 
The  accessory  hoofe  are  entirely  wanting. 

The  Prongbuck  is  found  in  the  central  prairies  of  NorUi  America^  but  not  further 
to  the  north  than  the  fifty-third  degree  of  north  latitude,  and  is  particularly  abundant 
between  the  Missouri  and  the  Saskatschewan.  It  also  occurs  between  the  Bocky 
Mountains  and  the  Pacific.  It  appears  probable  that  there  may  be  a  second  Bx>ocie8  of 
this  genus,  as  Dr.  Gray  has  recently  described  a  pair  of  horns  from  the  Derby  Museum, 
at  Liverpool,  in  which  the  tips,  instead  of  turning  backwards  and  inwards,  are  directed 
forwards  over  the  prongs,  and  bent  at  less  than  a  right  angle  to  the  body  of  the  horn. 
The  prongs  in  l^iese  horns  are  smaller  and  less  acute  than  in  those  of  the  comnMHi 
species. 

The  second  group  of  this  family  includes  the  Sheep  and  Goats,  in  which  the  horns 
are  compressed,  usually  angulated,  rugose,  and  turned  more  or  less  backwards ;  some- 
times twisted  into  a  close  spiral.  Except  in  some  of  the  domesticated  varieties,  both 
sexes  are  fumiehed  with  horns ;  those  of  the  female  are^  however,  considerably  smaller 
than  those  of  the  male.  All  these  animals  in  a  wild  state  live  in  flocks  in  mountainous 
districts ;  the  Goats  generally  inhabiting  the  rocky  grounds  at  a  considerable  elevation, 
whilst  the  Sheep  prefer  the  richer  pastures  towards  the  base  of  the  mountains. 

The  Goats  are  distinguished  by  having  the  horns  simply  recurved,  and  by  the  total 
absence  of  the  lachrymal  sinuses  and  glands  between  the  hoofs ;  the  latter  exist,  with- 
out exception,  in  all  the  true  Sheep.  The  males  are  also  furnished  with  beards  b^ieath 
the  chin.  Of  the  Goats  {{Japrajy  our  common  Goat  (C  hireus)  is  a  well-known  ex- 
ample. Of  all  our  domesticated  animals,  the  Goats  usually  live  in  a  condition  which 
makes  the  nearest  approach  to  a  state  of  nature ;  indeed,  in  many  mountainous  parts 
of  the  country,  they  are  positively  wild.  They  live  amongst  the  rooks  in  the  high^ 
regions  of  the  mountains,  climbing  about  in  the  most  difGlcult  parts,  and  lei^ing  from 
one  ledge  or  point  of  rock  to  another  with  the  most  astonishing  security.  The  Goat  is 
found  on  all  tiie  mountain  ranges  of  Europe^  and  its  habits  are  ovezywhraa  the  same. 

During  the  rutting  season  the  males  have  most  violent  contests  with  each  other, 
butting  furiously  with  their  horns.  To  give  full  effect  to  the  stroke,  the  animal  xiies 
on  his  hind  legs  when  close  to  his  adversary,  and  then  descends  with  hia  whole  force 
and  weight.  The  females  usually  produce  two  young  at  a  birth ;  these  are  oalled 
kids,  and  their  playfulness  of  disposition  is  as  proverbial  as  t^t  of  the  kitten. 
The  Goat  is  easily  reclaimed  from  its  wild  state^  snd  then  becomes  m-qch  attached 
to  those  persons  to  whom  it  is  accustomed ;  it  has,  however,  a  disagreeable  smell. 
Many  people  keep  Gbats  in  their  stables,  firom  a  belief  that  the  amell  of  these 
animals  is  beneficial  to  the  Horses ;  it  seems  more  probable,  howeTtt*,  that  it  is  to 
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the  compaoioiiihip  of  the  Goat  that  any  good  e£Eeot  iU  preaanoe  may  have  is  to  be 
attributed. 

The  Goat  is  an  ezeeedingly  useful  animal ;  and  as  it  may  be  kept  in  places  -where 
neither  Cattle  nor  Sheep  would  thrive,  it  is  often  of  great  importance  to  the  inhabitants 
of  mountainous  regions.  Its  flesh,  eepeeially  when  young,  a&rds  an  excellent  article 
of  food,  and  the  milk  furnished  by  the  female  is  yery  good ;  and  although  it  giyes  but 
little  erefUDa,  and  cannot  therefore  be  applied  to  the  manufacture  of  butter,  it  may  be 
made  into  a  tolerably  good  cheese.  The  body  is  covered  with  long  hair,  which  in 
some  Tarieties,  such  as  the  Angora  and  Oasiunir  Goats,  attains  a  great  length  and  a 
silky  texture ;  the  hair  covers  an  undercoat  of  fine  soft  woolly  down,  and  this  is  the' 
matmal  of  the  celebrated  Cashmtr  shawls.  The  hair  of  inferior  varieties  is  also  woven 
into  a  variety  of  ftibrics,  which  usually  have  the  property  of  resisting  water  in  a  hi^ 
degree.  The  skin,  when  tanned,  furnishes  some  of  the  most  admired  kinds  of  leather, 
of  which  the  well-known  and  ex- 
pensive merocco  leather  is  an 
exampie;  the  skin  of  the  kid 
also  gives  a  most  delicate  leather, 
which  is  constantly  used  for 
gloves  and  similar  purposes.  Be- 
sides the  varieties  above  referred 
toi,  the  Goat  imdergoes  many 
changes  in  different  climates,  but 
te  these  we  need  not  allude. 

The  original  wild  stock  of 
tiie  Goat  is  not  known  with  any 
certainty ;  but  most  modem  eoo« 
logists  derive  it  from  the  Wild 
Goat  of  the  Caucasus  and  Persia 
{fiapra  Aegagrut),  which  is  also 
called  the  Bezoar  Goat,  from 
the  peculiar  concretion  called 
hnoar  which  is  found  in  its  intestines. 


Fig.  344.— The  Jemlah  Gcat  {Capra  Jemlahica)'. 


A  fine  Wild  Goat  £rom  the  mountains  of 
Central  Asia  is  the  Jemlah  Goat  {Capra  Jemlahica^  Fig.  344),  which  is  destitute  of  a 
beard,  and  has  large  compressed  horns,  with  anterior  keel  strongly  nobbed.  It  is  con- 
aadered  by  modem  zoologists  to  be  a  variety  of  a  short-homed  species  inhabiting  the 
mountains  of  Nepal,  the  Jharal  (C  Jharat).  The  latter  species  is  frequently  tamed, 
and,  although,  in  a  wild  state  it  dwells  in  the  highest  parts  of  the  mountains,  it  bears 
the  (dimate  of  ihe  N^aiese  t  alleys  very  well. 

The  remainder  of  the  genus  Capra  consists  of  the  several  species  of  Ibex,  distin- 
guished by  their  large  recurved  hums,  flattened  and  nodose  in  fhmt,  which,  however 
are  sometimes  wanting  in  the  females.  These  animals  are  inhabitante  of  the  highest 
SBOuntains;  amongst  the  rocks  of  which  they  climb  about  with  the  most  wonderful 
sgpility.  Two  species  occur  in  Europe— one  the  Common  Ibex  (C  /Aac),  on  the  Alps  j 
the  other  the  Pyrenean  Ibex  (C.  Pyrenaicui)^  on  the  Spanish  side  of  the  Pyrenees. 
They  are  both  rapidly  declining  in  number,  and  will  probably  soon  be  extinct. 
Three  species  are  found  upon  the  mountains  of  Asia,  and  two  upon  those  of  Abyssinia 
and  Nubicu 

Intermediate  between  the  Sheep  and  the  Goats  is  the  Ammotragus  Tragelaphus,  or 
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Aoudftd,  a  remaikable  species  of  Sheep  irhich  inhabits  the  monntaiiis  of  the  noitii  of 
Africa,  from  Abyssiiua  to  Barbary.  Like  the  Goats,  it  wants  the  lachrymal  sinnaes ; 
but  it  agrees  with  the  Sheep  in  the  possession  of  a  gland  between  the  boofr.  It  is  of 
a  reddiah-brown  colour,  and  on  the  front  of  the  neck  and  the  base  of  the  toe  legs  it 
has  a  large  quantity  of  long  hair  hanging  down,  which  giTes  it  a  smgolar  abearance. 
It  is  exceedingly  fierce,  butting  yiolently  at  its  assailants  with  its  long  powerftil  haras- 
It  lires  in  small  flocks  in  the  mountains,  and  does  not  appear  to  be  paztieiilaily 
abundant 

The  True  Sheep  (Otis)  are  distinguished  from  the  Goaia  by  the  poaseasifliL  of 
lachrymal  sinuses,  and  of  g^lands  between  the  hoofii ;  their  horns  axe  also  frequentiy 
twisted  into  a  spiraL  The  Common  Sheep  (Ovit  Arie$)  U  an  erample  of  this  genus; 
but  it  has  undergone  so  many  changes  in  consequence  of  its  domcatication,  that  it  is 
difficult  to  say  what  were  the  original  characters  of  the  species.  It  is  generallj  anp- 
poeed,  however,  that  the  wild  stock  of  all  our  domesticated  rarietka  is  to  be  found  in 
the  Moufflon  {Ovit  Musimon),  a  wild  Sheep  which  inhabits  the  idanda  of  Sardinia  and 
Corsica.  The  coat  of  this  animal  is  very  difforent  in  its  appearance  from  the  wdl- 
known  woolly  corering  of  our  Common  Sheep,  consisting  a^ftarently  of  hair ;  but 
Professor  Bell  states  that  this  hair  is  identical  in  structure  with  true  wool,  ao  tiiat 
cultiyation  has  only  increased  its  length  and  modified  ita  appearance.  It  nust  be 
confessed,  howeTer,  that  there  is  still  something  unaatisfisctorT  about  this  theory  of 
the  origin  of  the  Sheep ;  and  it  is  quite  possible  that  our  domesticated  apedea,  like 
the  Camel,  and  some  others,  may  hare  been  completely  subjugated  at  an.  eaiiy  period, 
so  that  we  may  seek  in  vain  for  its  wild  representatJTea. 

The  Sheep  appears  to  have  been  one  of  the  eariiest  animab  to  come  under  the 
dominion  of  man,  and  in  all  parts  of  the  Old  World  some  breed  of  this  Taluable  animsl 
constitutes  a  part  of  the  property  of  the  inhabitants.  It  is  adapted  to  all  climates,  bat 
appears  to  thrive  best  in  temperate  regions, — at  least  it  is  here  that  ita  wool  and  fledi, 
its  two  most  important  products,  attain  their  greatest  perfection.  Some  breeda,  soeh 
as  the  Merino  Sheep,  are  kept  almost  exclusively  for  the  sake  of  their  wool,  which  is 
of  very  superior  quality ;  but  by  the  judicious  management  to  which  our  £ng^ 
Sheep  have  been  subjected  for  many  years,  some  of  our  breeds  have  been  brought  to 
such  a  state  of  perfection,  that  thev  not  only  rival  the  best  Merinoea  in  tlie  fineness  of 
their  fleece,  but  also  furnish  meat  of  the  best  quality.  In  Australia,  alao,  where  the 
climate  is  temperate,  Sheep  thrive  wonderfully,  and  produce  fleeces  of  the  finest  descrip- 
tion. In  tropical  climates  the  wool  of  the  Sheep  degenerates  into  hair,  and  tiie  animsl 
would  scarcely  be  recognized  as  belonging  to  the  same  apedea. 

Amongst  the  more  remarkable  varieties,  we  may  notice  the  large-tailed  aheep  ol 
TTestem  Asia,  in  which  the  tail  is  enormously  increased  by  an  aoenmnlation  of  fktty 
matter,  so  that  it  sometimes  weighs  as  much  as  seventy  or  ei^ity  ymnda. 

In  rocky  mountainous  districts  the  ^eep  exhibits  almost  as  mudi  agility  as  tiie 
Goat,  and  springs  from  one  small  ledge  of  rock  to  another  with  a  certainty  which  is 
truly  astonishing,  espedally  whoi  we  contrast  it  with  the  apparent  AillfMiiff  tnd 
stufudity  of  the  ordinary  denizena  of  our  meadowa.  Even  an  the  difiEs  of  our  aoutheni 
coast,  according  to  Mr.  Bdl,  frequent  instances  of  the  climbing  powera  of  the  Sieep 
may  be  observed ;  and  he  moitions  that,  on  the  aouthem  coast  of  the  Ide  of  TH^t, 
the  Sheep  frequently  descend  frtun  the  downa  on  the  summit  of  the  diffii  neady  to  tiie 
bottom,  dthough  the  cli&  are  sevod  hundred  feet  in  height,  and  ^  ledgee  by  whidi 
they  deeeoad  are  searcdy  paceptiUe  from  the  sea. 
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The  othf^r  apeelss  of  Sheop  are  tdl,  with  ono  exeeiptioni  mliQ.bitanta  &{ih^  mountaiDS 
of  A^ifL  Tho  cxCGptioa  is  the  Bij^honi  {Chia  mi^iana)  of  the  Koeky  Mountains  of 
AmencAj — a  large  ipecies,  the  roalo  of  which  is  fumiited  with  an  enormous  pair  of 
homs.  In  this  rcepcct^  and  indDt^d  m  lU  general  charaoterSf  the  Bighorn  agroes  so 
cloaely  with  the  Ax^ali  {0,  ar§aU)  of  Central  Aeia,  that  the  two  species  were  fonnerly 
regarded  as  idcnticaU 

The  laat  action  of  thia  family  includes  the  true  Bovine  quadruped  b,  of  which  our 
domestic  cattle  may  be  taken  as  the  typ^s.  In  these  animals  the  horns  ore  round, 
tapering}  and  u^olly  cnrTed  oatwardis  and  tipwarda  m  a  lunate  form,  and  the  hony 
c<jt(i  is  cellular. 

Auiongst  our  domestic  animals  the  Ox  must  certainly  take  one  of  the  highest 
places.  Unlike  the  Sheep  and  the  Pig  which  aie  bred  only  for  the  sake  of  the  pro- 
ducts to  he  immediately  obtained  fron  them,  the  Ox  not  only  benefits  us  aft&r  his 
death,  but  i&  an  invuluablo  agent  in  performing  all  sorts  of  heavy  draught  work,  and 
it  is  Dot  until  he  has  fully  done  his  duty  in  thia  way  that  he  ia  usually  fattened  up  for 
the  biitchor.  When  he  is  killed,  however,  there  is  not  a  paxt  of  him  but  is  put  to 
some  uie  [  hia  fleah^  hie  fat^  bia  blood,  Ms  skin,  hair,  horns,  bones,  and  intestines,  all 
hear  a  certain  valu^  and  serve  particular  purposes.  The  female  furnishes  us  with  the 
beat  milk  we  can  procure,  as  it  ii»  equaUy  adapted  for  the  produ<:t]on  of  both  butter 
and  cheese,  a  property  wbi^h  seems  to  be  poasessed  by  no  other  kmd  of  milk*  It  is 
alao  in  very  large  (juautity. 

With  these  advantages,  it  is  no  ^at  wonder  that  the  Oi  should  have  been  one  of 
the  first  animals  to  fall  under  the  dominion  of  man,  as  every  testimony  concurs  in 
proving  that  it  must  have 
been.  Like  most  of  our  do- 
mestic animals,  in  fact,  the 
original  stock  of  the  Ox  ia 
entirely  unknown ;  but  foaail 
bones  have  been  found  in 
different  parts  of  this  country 
which  ngree  &o  eloaoly  with 
those  of  Borae  of  our  douiestio 
breeds  as  to  leave  litUe  or  no 
doubt  of  their  identity,  whilst 
in  some  few  parks  in  thia 
island  a  few  individuals  of  a 
wild  breed  of  cattle  are  still 
preserved;  and  theao  are  said 
to  be  representatives  of  the 
pure  wild  sp&ciea.  These  are 
eoinmanly  known  as  the  Cbil- 
lingham  Cattle  (Fig.  345); 
but  many  zoologists  doubt 
their  being  the  residue  of  the 
original  wUd  stocJe  of  our  domestic  breeds  {Ms  r-^wnw),  rather  regarding  them  as 
the  descendants  of  individuals  which  had  escaped  from  captivity,  whilst  others  main- 
tain that  they  are  the  representatives  of  a  distinct  species,  to  which  they  giro  the 
name  of  B&i  Seoticm, 


Tig.  S45.— Chimngbam  Hxill  {Bo*  Saniicuaf). 
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The  divfflsity  Iwt  w*eQ  tie  dltf^nsnt  breeds  of  Oxea  m  the  gtni^ra!  form  and  colour, 
and  espeoislly  ia  the  iiie  -of  tiie  homa,  ii  mcwt  Tsmarklhle  ;  but  we  cftimot  t  ater  npon 
this  brfttioh  of  the  subject,  exce|Jt  to  notice  th&  fiin^lttr  Indian  variety,  called  the 
Zebu,  or  Bmhniia  BuU,  "vrhioh  has  a  krge  fatty  hump  on  the  Bhouldprs,  This  ammid 
11  foimd  in  India,  Cbma,  and  flie  ludian  iilafidfl,  and  alao  on  the«aat  coast  of  Africa. 
Tho  Buboes  {B%iMm)f  whieb  are  also  to  a  certain  extent  domesticated  asirndgj 

are  avtwittd-lookitig  nnd  un- 
gainly oreatunesj  with  the 
horns  usually  very  large,  and 
meeting  with  their  baset  m 
the  centre  of  the  foreh<!ftd. 
The  akin  is  stlinogt  naipd, 
h^ing  only  furnished  witli 
scattered  bristle -like  hair»; 
and  the  ospertof  tbe  sniEaaia 
ia  ngnally  ferociouB  and  dij- 
agreeable,  'The  best  known 
apeciefl  is  the  Oominon  Bn£Mo 
{Buhalm  Stth^lt^j  Fi^.  344), 
"irhieh  is  dom^ticated  in  India 

iind  all  pfirta  of  the  iouth  of 
Fig.  34r,,-Tbi>  Conimmi  BalfuVu  [Bukikt^  Mub^li^h  ^^-^^  ^^  ^^  ^^  ^^j,  i^^ 

traduced  into  Bgypt  and  the  southern  eonntriea  of  Europe.    A  Tariety  of  this  epeci^^f 
called    the    Amee   has    the 


Jig.  M?*^The  Aurocka  [Bonana  Bmtt)^ 


boms  of  immenw  aiio,  oaoli 
horu  meaannng  sometitnca 
five  or  dx  foet  in  letigth. ' 

Of  the  Biaons  [Bonamg) 
there  are  two  BpedeeH^one  n 
natiTe  df  Europe,  the  Au- 
roohi  {Jtomr#*«  5ibfl,  Figr- 
347) ;  the  oiiher  an  inhabitant 
of  North  America,  the  Arae- 
rican  EL^on  (B,  Jmfrkanus). 
Anoiently  the  Aardche,  also 
oftKudthe  Uma  and  Jloropoon 
Bieoo»  iiiboimded  in  all  th«6e 
paj-ta  of  EfljTopo  -wM^  were 
covered  with  fores tB  ^  but  it 
IB  n£fw  almost  cxtinut,  being 
only  ptttserred  in  one  loeality 
in  Europe,  where  it  is  pro- 
tacked  by  cEommand  of  tho 
Emperor  of  Rnaflia.     When 

ful]-g:rown  it  -ie  a  gigantic  . 

imimil,  larger  than  any  of  our  natiye  cattle,  of  which,  however,  it  ho*  been  auppos«'l 
by  some  natui  aliet^  to  be  the  original  fltock.  The  Amerioan  Bison  h  fbnnd  in  counto 
herds  upon  the  Tuat  prairies  of  North  Amcricu,  and  was  fonncrty  idiatnhnted  onr^^ 


THE  YAK— -THB  JiUSK  OX— THE  EDENTATA.  A61 


great  part  of  thatoontdnent;  but,  like  the  ladians  whose  pnncipel  support  it  ia,it  has 
gradually  retired  before  the  Europeans,  and  will  probably,  before  many  yeara  have 
paised,  be  also  an  extinct  species.  Both  the  species  of  Bisons  are  yery  large  and 
powerful  animals,  and  their  ferocity  is  -yery  great.  Their  horns  are  short,  their 
■boulders  are  yery  high,  and  the  fore  part  of  their  bodies  is  coyered  with  a  sort  of  mane. 

A  remarkable  species  of  this  group  is  the  Yak  {Poephaffm  grunnieni)^  a  natiye.of 
Tiiibet^  which  is  fumiflhed  with  a  curious  thick  fringe  of  long  hair  falling  down.£:om 
the  lower  part  of  the  body,  so  as  nearly  to  touch  the  ground.  Tbe  Wild  Yak  is  a  large 
«aunal,-of<  a  blaok  odour;  it  liyes  upon  the  mountains  of  Thibet  and  other  parts  of 
Central  Asia,  at  an  eleyation  close  to  the  line  of  perpetual  snow.  The  tame  individuals 
•yary  in  colour  and  size,  probably  from  an  intermixture  of  common  Cattle;  but  they 
still  retain  the  extraordinary  fringe  of  hair  round  the  lower  parts. 

But,  perhaps,  the  most  singular  species  is  the  Musk  Ox  {Ovibos  moschatus),  a 
native  of  the  Arctic  regions  of  America,  in  which  the  whole  of  the  hair  is  of  such  a 
length  as  almost  to  reach  the  ground,  so  that  the  animal,  which  is  not  very  large, 
has  rather  the  appearance  of  a  very  long-haired  Goat  than  of  a  true  Ox.  From  this 
character  its  generic  name  Ovibos  is  derived,  and  it  is  called  the  Musk  Ox  from  a  strong 
odour  of  musk  which  it  evolves. 

Obdeb  1^.  JbDnrTATA. 
General  GhMliOlienk— -The    disting^shing  characteristic    of  this  remarkable 
order  of  Mammalia,  is  to  be  found  in  the  total  absence  of  the  incisor  teeth  in  all  the 
species  with  the  exception  of  one  Armadillo  {Daaypua  setoaus)^  in  which  a  single  tooth 
is  found  in  each  intermaxillary  bone,  but  placed  so  completely  at  the  sides  of  these 
bones,  that  the  front  of  the  mouth  ia  quite  destitute  of  teeth.    The  canine  teeth  are  , 
also  deficient  in  most  of  the  species,  joid  some  are  even  destitute  of  molars,  so  that  the  - 
jaws  exhibit  no  trace  of  teeth.    The  teeth  are  exceedingly  simple  in  their  construction  i 
and  quite  destitute  of  roots,  and  t)M',atmctare 
of  all  the  teeth  is  yery  similar. 

The  structure  of  the  skeleton  ^mries  ogh- 
siderably  accoxdiiig  to  the  particular  habits  of: 
the  aDiBTals ;  in  some  'it  ia  Adapted  Joriecres- 
trial  progression,  whilst  indlbari^it  is  remark- 
ably fitted  for  climbing  upoa.trees.  The  toes 
are  furnished  with  yery  long  and  poveDrfiil  %ig*M6.-<Skull  of  the  Armadillo, 

curved  claws. 

The  skin  is  sometimes  coyered  with  hair».atn8taRie»  with  homy  or  even  bony  scales 
or  plates ;  the  external  ear  is  freqiiently  wanting,  aiid  iihe  tail  varies  greatly  in  its 
development,  being  sometimes  of  great  length,  sometimes  rudimentary.  The  mammte 
are  two  in  number  and  placed  on,  or  near  the  breast ;  and  with  the  exception  of  the 
Armadillos,  they  always  produce  a  single  young  one  at  a  birth. 

The  Edentata  are  all  confined  to  the  tropical  parts  of  the  world,  and  principally  to  • 
the  southern  Hemisphere.  They  are  sluggish  animals,  for  the  most  part  nocturnal  in 
their  habits ;  some  of  them  live  upon  vegetable  and  some  upon  animal  food ;  the  former 
are  arboreal  in  their  habits,  whilst  the  latter  are  terrestrial,  and  generally  burrow  in 
^e  roarth.  They  are  genexally  of  small  or  moderate  si^e;  but  the  remains  of  some 
gig^antic  extinct  species  have  'been  found  in  South  America,  which  is  ^till  the  country 
in  which  the  Edentata  most  abound. 
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DlTitli^iiB* — The  rcoGDt  EdenCata  form  three  families.— The  fir&t  of  tfaeBe,  that  of 
the  Myrmtcoph!i0id^^  or  Ant-eaters,  u  distinguiBhed  by  the  Tematkahle  fitrtictime  of  tJie 
ton^e,  which  by  a  peculiar  ftirangflment  of  the  muscles  of  which  it  is  compoeed,  h 
capable  of  beiug  protruded  from  the  mouth  to  a  great  length,  and  again  retracted  at  the 
pleasure  of  the  ammol.  Tht;  tongue  ia  tilmost  entirely  composed  of  acmular  or  ring- 
like muscles^  and  it  ia  by  the  contraction  of  theae  that  it$  extraordinary  ext£!3)Eibility  is 
produced*  It  is  usually  of  cylindrical  or  worm-like  form,  but  in  the  genua  Orpeterefms, 
it  k  Enttencd  and  strap -shaped,  Ita  surface  is  smooth,  and  indued  witli  a  viACOa^ 
matter,  and  it  thuB  hecomee  iiiatrumental  in  ecabliDg  theae  creatuxes  to  procure  their 
foodj  whieli  consi^tn  entirely  of  infteeta,  and  principally  of  Anta  and  Termites  i  the 


^"r 


Hr<  StQ.^Th^  Grett  Ant-eater.    (Mjirmeeopkagsjubaia]. 

tongne  is  eiaerted  amougat  the  crnwda  of  tbeso  insects,  which  then  adhere  to  its  bw^Ci 

and  are  drawn  boe^  into  the  mo>ith  hy  its  contraction.    The  jawa  are  elongated,  but  tlJ? 

^  external  opening  of  the  mouth  is  of  very  small  size,  ao  that  without  thi»  extemitlt! 
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tongue,  the  animals  of  this  family  would  he  unable  to  prucure  their  nourishment.  In 
the  majority,  the  jaws  are  quite  destitute  of  teeth ;  these  organs  occur  only  in  one 
genus,  {Orycteropm)  including  two  species,  hoth  [natives  of  Africa.  The  Orycteropoda 
are  also  the  only  species  of  this  family  in  which  the  ears  attain  any  considerable  size. 

The  legs  are  rather  short,  but  yery  powerful,  adapted  for  terrestrial  motion,  and 
armed  with  very  strong  claws,  which  are  employed  by  the  animals  in  digging  into  the 
Ant-hills  in  search  of  their  favourite  food,  the  Ants  and  White  Ants  crowding  into  the 
breach,  as  soon  as  they  find  their  dwelling  is  invaded,  and  thus  giving  their  enemy  an 
excellent  opportunity  of  inserting  his  long  tongue  amongst  their  ranks. 

One  of  the  most  remarkable  species  of  this  family  is  the  Great  Ant-eater,  {Myrme- 
cophagajubata,  Fig.  349),  sometimes  called  the  Ant-Bear,  an  inhabitant  of  most  of  the 
tropical  parts  of  South  America,  eastward  of  the  Andes,  although  apparently  rather 
scarce  everywhere.  It  is  the  largest  species ;  a  full  grown  specimen  measuring  four 
feet  and  a  half  in  length  from  the  snout  to  the  root  of  the  tail,  which  in  its  turn 
measures  nearly  three  feet  in  length ;  these  at  least  were  the  dimensions  of  the  large 
female  which  was  living  in  the  Zoological  Gardens  in  1854.  The  average  size  is  said 
to  be  between  six  and  seven  feet  in  total  length. 

The  Great  Ant-eater  is  a  most  singular  creature  in  its  appearance.  Its  head  is  pro- 
duced into  a  long  snout  covered  with  skin,  which  only  leaves  a  very  small  opening  at 
the  tip  for  the  protrusion  of  the  tongue  ;  its  ears  are  very  small ;  its  legs  are  rather 
long  and  excessively  stout,  especially  the  anterior  pair,  the  long  powerful  claws  of 
which,  four  in  number,  are  turned  inwards  against  the  naked  soles,  so  that  the 
creature  walks  upon  its  knuckles.  The  hind  feet  are  furnished  with  a  broad  sole, 
and  it  is  probably  from  this  circumstance  that  it  has  been  compared  to  a  Bear.  The 
body  is  covered  with  harsh,  bristly  hairs,  which  attain  an  immense  length  on  the  tail, 
from  which  they  hang  down  perpendicularly  so  as  to  touch  the  ground.  "When  repos- 
ing, the  Ant-eater  covers  himself  completely  with  this  bushy  tail,  which  gives  the 
sleeping  animal  very  much  the  appearance  of  a  heap  of  dried  grass,  and  he  is  said  to 
resort  to  the  same  natural  umbrella  in  case  of  a  shower  of  rain ;  according  to  Mr. 
Wallace  the  Indians  are  so  well  aware  of  this  that  when  they  meet  with  an  An^eater, 
they  shake  the  leaves  to  produce  a  sound  like  that  of  rain,  and  then  knock  him  on  the 
head  whilst  he  is  taken  up  with  sheltering  himself  from  the  expected  shower. 

The  Ant-eater  lives  both  in  the  forests  and  in  open  places,  but  principally  on  the 
borders  of  rivers  and  lakes,  where  the  White  Ants  aboimd.  He  breaks  into  their 
dwellings  with  his  powerful  anterior  claws,  and  takes  them  up  in  great  numbers  by 
means  of  his  tongue,  which  can  be  protruded  to  a  distance  of  a  foot  and  a  half.  He  is 
a  slow  moving  animal  and  is  easily  killed  with  a  stick ;  when  attacked  he  will  some- 
times rise  upon  his  hind  legs,  and  clasp  his  enemy  round  the  waist  with  his  powerful 
arms ;  the  Indians  even  report  that  the  formidable  claws  with  which  these  are  armed, 
render  him  more  than  a  match  for  the  Jaguar ;  but  this  is  evidently  absurd.  In  con- 
finement the  Great  Ant-eater  is  a  gentle  creature ;  those  lately  in  the  Zoological 
Society's  Menagerie,  were  fed  with  a  mixture  of  egg  and  finely  chopped  meat. 

The  smaller  species  of  the  genus  Myi^mecophagaf  are  found  in  different  parts  of 
South  America ;  they  are  remarkable  for  having  the  lower  part  of  the  extremity  of  the 
tail  naked,  forming  a  prehensile  organ,  by  the  assistance  of  which,  these  animals  are 
enabled  to  climb  trees. 

The  remaining  species  of  this  family  are  inhabitants  of  the  tropical  parts  of  the 
Eastern  Hemisphere.    Of  these  the  most  remarkable  are  the  Pangolins  (3fant«,  Fig.  350) 
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of  which  some  species  are  found  in  Africa,  and  others  in  the  Southern  parts  of  Asia  and 
the  Asiatic  Islands.  The  body  in  these  creatures  is  entirely  covered  wiih  overlapping 
horny  scales  of  great  strength,  wliich  constitute  a  formidable  armour  when  the  animals 
roU  themselves  up  into  a  ball,  as  their  habit  is  when  alarmed.     They  are  rather  small 

animals,  the  largest  being  not 
more  than  between  three  and 
four  feet  in  length,  including 
the  tail,  but  their  strongth 
is  very  great,  and  the  power 
of  their  claws  in  digging  is 
most  astonishing. 

The   gonus    Orycteropus, 
includes  only  a  single  well 
known  species,  the  Aardvarht 
FigTsjO.-The  Pangolin.    {Manis).  or  Ground  Pig  of  the  Cape 

(0.  capensis).  It  occurs  in  all 
parts  of  S  )uth  Africa  from  the  Senegal  to  the  Cape  of  Good  Hope,  and  burrows  with 
great  rapidity  in  the  ground.  In  its  food  and  its  manner  of  procuring  it,  it  resembles 
the  true  Ant-eaters,  as  it  does  also  in  its  general  structure,  but  its  burrowingTiabitB 
and  the  possession  of  inr)lar  teeth  indicate  an  approach  to  the  next  family. 

This  is  the  family  of  the  I>asf/podid€e^  or  Armadillos,  in  which  the  jaws  are  always 
furnished  with  numerous  simple  molar  teeth,  and  the  mouth  is  capable  of  opening  to  a 
much  greater  extent  than  in  the  Ant-eaters ;  the  form  of  the  head  and  jaws  (Fig.  348), 
is  however  very  similar  to  that  which  prevails  in  the  preceding  family,  especially  in 
the  genus  Orycteropus  The  teeth  are  exceedingly  numerous  in  some  speoies,  the 
Dagypus  gigas  having  in  all  upwards  of 
ninety  molars.  The  tongue  is  compara- 
tively short  and  fleshy.  The  whole  upper 
part  of  the  body  is  covered  with  a  number 
of  bony  plates,  of  which  those  on  the 
middle  of  the  body  are  quadrangular,  and 
arranged  in  transverse  bands,  the  number 
of  which  varies  according  to  the  species. 
The  legs  are  very  short  and  strong;  the 
feet  are  armed  with  long  and  powerful 
claws,  by  the  assistance  of  which  the 
Armadillos  burrow  with  such  expedition,  that  a  traveller  has  scarcely  time  to  dismount 
from  his  horse  to  capture  one  before  his  intended  booty  is  beyond  his  reach.  Even  the 
Grreat  Armadillo  or  Tatu  (Z>.  gigas),  although  upwards  of  three  feet  long  in  the  body 
has  been  known  to  form  a  burrow  considerably  longer  than  himself  within  three 
minutes  from  the  time  of  his  perceiving  the  vicinity  of  an  enemy,  and  when  these 
animals  have  once  got  beneath  surface,  they  fix  themselves  so  firmly  with  their  feet 
that  it  is  impossible  to  drag  them  up  again. 

These  animals  are  found  in  South  America,  where  they  are  distributed  everywhere, 
from  Mexico  to  the  Straits  of  Magellan.  They  live  on  the  borders  of  woods,  wheie 
they  dig  themselves  burrows  in  which  they  usually  pass  the  day,  wandering  alxmt  it 
night  in  search  of  their  food,  which  consists  almost  exclusively  of  insects  and  worms : 
in  pursuit  of  Ants  and  "White  Ants  they  are  sa'd  to  dig  imder  the*  dwellings  of  those 


Fig.  351.— The  Cabassou  {Daaypus  li-dfutm). 
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insects,  so  as  to  feast  upon  them  at  thoir  leisure.  They  are  also  said  to  visit  caxrion, 
and  occasionally  to  feed  on  soft  vegetajjle  matter.  The  smallest  species,  Dtupffua 
minutvs^  is  only  about  ten  inches  long  in  the  body  ;  the  largest  is  the  JD.  ffiffaa,  already 
referred  to.  The  flesh  of  all  the  Armadillos  is  eaten  by  the  Indians ;  but  the  Europeans 
are  more  dainty,  and  cat  only  particular  species.  In  the  tertiary  strata  of  South 
America,  the  rcmaina  of  some  gigantic  species  of  this  family  have  been  discovered 
{Glyptodon  (Sfc). 

The  third  and  last  family  of  the  recent  Edentata  is  composed  of  the  Sloths  or 
Bi-adypodidce.  In  these  animals  the  head  is  small  and  rounded,  and  the  jaws  instead  of 
being  produced  into  a  pointed  cone  as  in  the  preceding  families,  are  very  short,  so  that 
the  face  projects  very  little  in  front  of  the  cranium.  The  malar  bone  is  remarkable  in 
its  form,  from  its  giving  off  two  free  processes ;  the  zygomatic  process  runs  backwards, 
but  passes  above  the  corresponding  process  of  the  temporal  bone  without  touching  it, 
whilst  a  second  process  descends  outside  the  lower  jaw.  llie  latter  is  very  strong,  and 
both  jaws  are  armed  with  molar  and  canine  teeth.  The  molars  are  four  in  the  upper, 
and  three  in  the  lower  jaw,  and  of  a  miarly  cylindrical  form,  and  the  canines  are  very 
small.     The  tail  is  excessively  sl^ort  or  entirely  wanting. 

There  are  few  animals  which  exhibit  in  a  greater  degree  what  appears  to  the  care- 
less observer  to  be  deformity,  than  the  Sloth,  and  none  that  have  on  this  account  been 
more  maligned  by  naturalists  even  of  high  standing.  Buffon,  and  many  of  the  older 
zoologists,  were  eloquent  upon  the  supposed  defects  of  the  unfortunate  Sloth. — ^We  are 
gravely  told  by  these  writers,  that  when  the  Sloth  ascends  a  tree  for  the  purpose  of 
feeding  on  its  leaves,  it  is  so  lazy  that  it  will  not  quit  its  station  until  every  trace  of 
verdure  is  devoured,  nay  some  of  them  went  so  far  as  to  assert  that  when  this  was  the 
case,  and  the  Sloth  was  compelled  to  look  out  for  a  fresh  supply  of  sustenance,  it  would 
not  take  the  trouble  to  descend  the  tree,  but  just  allow  itself  to  drop  from  a  branch  to 
the  ground.  Even  Cuvier,  who  ought  to  have  known  better,  echoes  this  tale,  and  in- 
sinuates that  Nature,  probably  becoming  weary  of  perfection,  "  wished  to  amuse  her- 
self by  producing  something  imperfect  and  grotesque  *'  when  the  Sloths  were  formed ; 
and  he  proceeds  with  great  gravity  to  show  the  great  "  inconvenience  of  organization" 
which  in  his  opinion  rendered  the  Sloths  unfit  for  the  enjoyment  of  life. 

It  is  perfectly  true  that  on  the  groimd,  these  animals  are  about  the  most  awkward 
creatures  that  can  well  be  imagined,  for  their  fore  legs  are  much  longer  than  the  hind 
ones ;  all  the  toes  are  terminated  by  very  long  curved  claws,  and  the  general  structure 
of  the  animals  is  such  as  entirely  to  preclude  the  possibility  of  their  walking  on  all 
foiurs  in  the  manner  of  an  ordinary  quadruped.  In  this,  which  is  an  unnatural  situation, 
they  certainly  appear  the  most  helpless  of  animals,  and  their  only  means  of  progression 
consists  in  hooking  their  claws  to  some  inequality  in  the  ground,  and  thus  dragging 
their  bodies  painfully  along.  But  in  their  natural  home,  amongst  the  branches  of  trees, 
all  those  seeming  disadvantages  vanish,  nay,  the  very  peculiarities  of  structure  which 
render  the  Sloths  objects  of  pity  on  the  ground,  are  found  to  adapt  them  the  better  for 
their  true  mode  of  existence. 

The  structure  of  the  anterior  extremities  agrees  very  closely  with  that  of  the  same 
parts  in  man,  and  these  members  possess  great  freedom  of  motion.  The  feet  are  how- 
ever verj'  different  in  their  construction  from  the  human  hand;  the  bones  are  firmly 
united  together,  and  give  support  to  enormous  claws  which  are  turned  inwards  in 
repose,  and  rest  against  the  palm.  With  these  the  Sloths  cling  firmly  to  the  branches 
of  the  treea,  from  which  they  hang  with  their  backs  downwards,  and  as  it  is  in  this 
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position  that  their  whole  existence  is  passed,  we  can  easilj  see  that  the  mobility  of  the 
bones  of  the  anna,  coupled  with  grasping  arrangement  is  peculiarlj  adapted  to  give  them 
secnritj  and  freedom  of  motion  in  their  arboreal  residence.  Thus  we  see  that  so  far 
from  being  a  mere  freak  of  nature,  the  Sloth  is  specially  fitted  for  enjoying  a  particular 

mode  of  existence,  and  that  it  is  most 
absurd  to  come  to  any  conclusion  with 
regard  to  the  powers  of  any  creature  from 
seeing  it  in  an  unnatural  position.  The 
Sloths  seldom,  if  eyer,  visit  the  ground 
in  a  state  of  nature,  and  indeed  hare  no 
reason  for  doing  so,  for  in  the  great 
forests  of  South  America,  which  they 
exclusiyely  inhabit,  the  trees  grow  so 
close  together,  that  these  animals  can 
I>ass  with  facility  from  one  to  another, 
especially  when  strong  winds  wave  the 
branches  of  the  trees  and  thus  faring 
them  into  closer  juxtaposition. 


Fig.  352.  —The  Ai,  or  Common  Sloth.    ( ^radypm 
tridaetylut). 


The  Sloths  are  found  in  the  eastern  parts  of  South  America,  from  the  neighbour- 
hood of  Honduras,  as  far  south  as  Paraguay.  They  are  rather  small  animals,  the  body 
.rarely  exceeding  two  feet  in  length,  and  are  covered  with  a  woolly  hair.  Their  food 
consists  entirely  of  the  leaves  of  trees.  They  produce  one  young  one  at  a  time,  and 
the  little  animal  for  some  time  after  its  birth  clings  to  the  back  of  its  mother,  where  it 
is  concealed  amongst  the  long  hairs. 

Allied  to  the  Sloths  and  apparently  uniting  the  Edentata  with  the  Pachydermata, 
is  a  remarkable  family  of  extinct  Mammalia  of  colossal  proportions,  the  remains  of 
which  have  been  found  in  the  tertiary  strata  of  some  parts  of  South  America.  In  the 
structure  of  the  head  and  jaws,  these  animals  agreed  closely  with  the  Sloths,  but  as  from 
their  great  sise  they  were  of  course  incapacitated  for  ascending  trees,  the  conformation 
of  their  limbs  has  been  modified  to  enable  them  to  walk  upon  the  ground.  In  this 
respect,  therefore,  these  gigantic  extinct  creatures  may  be  considered  as  intermediate 
between  the  Sloths  and  the  Armadillos,  and  indeed  they  were  at  one  time  considered  to 
be  most  nearly  allied  to  the  latter,  and  it  was  supposed  that  they  were  furnished  with 
a  covering  of  bony  plates ;  this,  however,  is  now  found  to  be  incorrect.  The  humerus 
and  femur  in  these  animals  were  very  short ;  the  radius,  as  in  the  Sloths,  possessed  a 
rotatory  motion,  and  the  feet,  which  were  of  enormous  size,  were  furnished  with  hoof- 
like naOs  on  the  outer,  and  long  claws  on  the  inner  toes.  The  principal  genera  of  this 
group  arc  Jf«7«MmMM,  Mylodon  and  Megalonyx.  From  the  structure  of  their  teeth 
it  is  evident  that  their  food  must  have  been  of  the  same  nature  as  that  of  the  diminutiTe 
Sloths  of  the  present  day ;  but  as  they  could  not  ascend  the  trees,  and  their  feet  sre 
evidently  formed  for  digging,  it  is  supposed  that  they  must  have  uprooted  the  trees  in 
order  to  get  at  their  foliage.  The  largest  species  were  of  the  size  of  a  Bhinoceros  or 
Hippopotamus. 

OkDEB  Till. — BODENTLJL. 

Cl«aeiml  Cluuracteis,—The  Rodentia,  or  gnawing  Mammalia,  form  the  first  of 
the  truly  unguiculate  orders.  They  are  all  of  small  size,  many  of  them  the  most 
diminutive  of  their  class;  but  the  species  are  exceedingly  numerous  and  usually 
very  prolific,  so  that  no  Mammalia  are  more  generally  or  abundantly  distributed. 
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Their  most  conspicuous  character  is  to  be  found  in  their  dentition,  which  is  yery 
peculiar,  and  only  occurs  elsewhere  in  a  remarkably  aberrant  form  of  the  Quadrumana. 
The  teeth  are  of  two  sorts,  incisors  and  molars,   the 
canine  teeth  being  entirely  deficient     The  incisors  are 
two  in  number  in  each  jaw;  their  bases  pass  far  into 
the  jaw,  where  usually,  beneath  the  molar  teeth,  there 
is  a  permanent  pulp,  by  the  action  of  which  the  inci- 
sors are  kept  constantly  growing  during  the  life  of  the 
animal,  so  as  to  supply  the  continual  wear  going  on  at  the 
extremities  where  the  upper  and  lower  teeth  come  in  con- 
tact.   The  substance  of  the  body  of  these  teeth  is  mode- 
rately soft,  but  their  anterior  surface  is  covered  with  a 
layer  of  very  hard  enamel,  secreted  by  a  membrane  coat-         ^'       lilaminal.  *    *^  ®° 
ing  the  anterior  wall  of  the  socket.     The  thin  layer  of 

haxd  enamel  which  coats  the  front  of  the  tooth  resists  abrasion  much  better  than  the 
dentine  of  which  the  body  of  the  tooth  is  composed ;  the  latter  consequently  wears 
away  most  rapidly,  and  thus  the  enamel  always  constitutes  a  sharp  projecting  edge 
like  that  of  a  chisel,  of  which  the  dentine  forms  the  bevelled  portion.  The  object  of 
this  arrangement  is  very  apparent.  These  animals  feed  to  a  great  extent  upon  hard 
substances,  or  substances  enclosed  in  hard  coverings,  such  as  nuts,  &c. ;  and  in  order 
to  get  at  their  food  they  require  both  sharp  and  strong  teeth ;  the  requisite  sharpness 
is  furnished  by  the  thin  plate  of  enamel ;  but  as  this  by  itself  would  break  away 
directly  when  applied  to  its  ordinary  purposes,  it  is  strengthened  by  a  thick  layer  of 
dentine,  which,  although  it  furnishes  the  necessary  support,  wears  away  so  readily  as 
never  to  interfere  with  the  efficiency  of  the  cutting  edge.  This  efficiency  is,  in  fact, 
only  preserved  by  constant  use ;  and  when  one  of  the  incisor  teeth  is  broken  away,  the 
one  opposite  to  it,  being  deprived  of  aU  check  upon  its  growth,  continues  to  increase  in 
length  like  the  tusk  of  the  Elephant ;  but  as  the  form  of  the  socket  is  a  segment  of  a 
circle,  the  tooth  is  developed  in  a  circular  form,  and  may  thus  in  time  prevent  the 
animal  from  taking  any  nourishment.  A  remarkable  instance  of  the  abnormal  growth 
of  one  of  the  incisor  teeth  of  a  Beaver  is  noticed  by  Professor  Owen,  in  his  Treatise  on 
the  Forms  of  the  Skeleton.  {Organie  Naiurey  vol.  i.  p.  283). 

Behind  the  incisors  there  is  a  large  g^p,  beyond  which  the  molars  are  situated. 
These  vary  in  number  from  two  to  six,  and  are  usually  destitute  of  true  roots ;  in  fact, 
like  the  incisors,  they  generally  continue  growing  throughout  the  animal's  existence. 
They  are  sometimes  composed  of  a  simple  prism  of  dentine  coated  with  enamel ;  the 
latter  is  sometimes  folded  so  as  to  produce  transverse  ridges  at  the  surface  of  the  tooth, 
which  is  usually  worn  flat,  and  in  some  cases  exhibits  small  isolated  spots  of  enamel 
in  the  body  of  the  dentine.  These  teeth  are  evidently  adapted  for  the  comminution 
of  vegetable  substances ;  and  although  many  of  these  animals  are  omnivorous,  there  is 
no  doubt  that  vegetable  matters  cDustitiite  the  principal  part  of  their  nourishment. 

The  skull  is  small,  and  the  jaws,  especially  the  lower  one,  large  and  strong.  To 
give  full  action  to  the  gnawing  incisors,  the  lower  jaw  is  articulated  to  the  skull  by 
an  elongated  condyle,  which  allows  it  to  move  freely  backwards  and  forwards.  The 
Iiead  is  more  or  less  rounded,  with  the  snoilt  pointed,  and  usually  fUrni^ed  with  long 
moustaches.  The  opening  of  the  mouth  is  small,  but  the  cheeks  often  form  large 
pouches,  in  which  the  animals  can  convey  food  to  the  hoards  which  they  lay  up  in 
their  dwelling-places.    The  brain  is  small,  and  exhibits  scarcely  any  convolutions ; 
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and  the  cerebellum  is  almost  entirely  exposed.  In  these  characters  the  Kodentia 
approach  the  Marsupial  animals,  close  to  which  they  are  indeed  placed  by  many 
zoologists.  The  legs  are  generally  short,  and  adapted  either  for  walking  or  climbing ; 
the  feet  are  furnished  with  four  or  five  free  toes,  armed  with  nail-like  daws  ;  but  the 
thumb  is  never  opposable.  The  eyes  and  external  ears  are  usually  of  moderate  size, 
but  the  latter  sometimes  attain  a  great  length.  The  skin  is  generally  covered  with 
soft  hair,  but  in  some  cases  with  bristles  and  spinea.  The  tail  varies  greatly  in  its 
development,  and  is  sometimes  naked  or  scaly,  and  sometimes  covered  with  hair. 

The  Rodents  are  distributed  in  all  parts  of  the  world,  even  New  Holland  possessing 
apparently  indigenous  species.  Very  few  are  domesticated ;  but  the  flesh  of  some 
species  is  eaten,  whilst  the  skins  of  others  are  sought  after  as  furs.  Notwithstanding 
their  small  size,  their  great  numbers,  their  habit  of  storing  up  large  quantities  of 
provisions,  and  U^eir  extraordinary  propensity  for  gnawing,  cause  them  to  commit  great 
devastations  in  many  places. 

BiTiaions.— The  immense  number  of  species  included  in  this  order  has  necessi- 
tated the  formation  of  numerous  families.  In  the  following  sketch  we  have  followed 
Professor  Wagner's  arrangement,  with  scarcely  any  deviation. 

The  first  family  is  that  of  the  Leporidcgj  or  Hares,  which  are  at  once  distinguished 
from  all  the  other  Rodents  by  the  possession  of  a  small  additional  incisor  behind  each 
of  the  two  large  chisel-like  incisor  teeth  in.  the  upper  jaw.  They  also  present  several 
other  remarkable  characters,  amongst  which  we  may  notice  that  the  orbits  communi- 
cate with  each  other  through  an  aperture  in  the  septum,  a  structure  which  is 
characteristic  of  the  class  of  birds  The  maxillary  bones  are  pierced  with  numeroufl 
sieve-like  holes,  a  character  which  is  otherwise  peculiar  to  the  Ruminants.  The  molar 
teeth  have  a  transverse  ridge  of  enamel,  so  that  they  appear  to  be  composed  of  two 
halves ;  they  are  usually  six  in  tha  upptsr  and  five  in  the  lower  jaw,  but  in  some 
species  the  upper  jaw  has  only  five  molar  teeth.  The  Leporidse  are  all  strictly 
herbivorous  animals. 

The  Common  Hare  {Leput  iimidua)  and  the  Rabbit  (L.  eimiadus)  are  such  famibar 
examples  of  this  family,  that  any  detailed  description  of  their  form  will  be  unneccsaaiy. 
Wo  need  only  notice  that  in  all  these  animals  the  hind  legs  are  considerably  longer  and 
stronger  than  the  anterior  limbs,  and  from  this  cause  their  motions  consist  eaaentially 
of  a  succession  of  leaps.  The  clavicles  are  usually  imperfect.  They  are  genenlly 
very  prolific  animals,  and  both  the  Hare  and  the  Rabbit  possess  five  pairs  of  mamm»— 
two  on  the  breast  and  three  on  the  belly.  The  species  are  dittrihuied  over  the  whole 
earth,  with  the  exception  of  Australia ;  but  they  arc  most  plentiful  ui  the  tempcnts 
parts  of  the  Northern  Hemisphere.     In  tropical  countries  they  are  comparatiyely  rare. 

The  common  Hare  of  this  country  is  distributed  in  most  parts  of  Europe.  It  maj 
be  taken  as  the  type  of  the  true  Hares,  in  which  the  disprotportion  between  the 
foro  and  hind  legs  attains  its  highest  degree,  and  its  habits  may  therefore  lerre  to 
exemplify  those  of  that  group  of  the  family.  The  Hare  frequents  thickets,  where  it 
rests  during  the  day  in  a  shallow  depression,  which  it  makes  on  the  surface  of  the  ground, 
and  comes  abroad  at  night  to  feed  on  the  tender  herbage.  This  resting  place  is 
called  the  form,  and  the  Hare's  attachment  to  it  is  proverbial ;  it  shifts  its  leatdenee, 
however,  with  the  season,  so  as  to  get  a  warm  place  in  the  winter.  Itaiensas  aie 
exceedingly  acute,  and  give  it  timely  notice  of  the  appnmch  of  danger  ;  when  pm- 
sued  it  runs  with  the  greatest  swiftness,  and  adopts  a  great  variety  of  expedients  to 
osoape  frv">m  its  enemies.     It  takes  the  water  freely,  not  only  when  porsned,  but  in 
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passing  from  oo©  jjIiwjq  to  aat>ther,  ftud  tha  "  Jlagazmo  of  NutUTnl  Hiutorj  '*  contiiina 
on  accouiit  of  a  Hi^m  bdrtg  seen  to  Bwlm  across  an  afm  of  th@  acia  a  inilc>  in  brendth, 
appnrcntlf  od  hh  rctuni,  Uke  another  Leandufj  from  hts  belored,  who  came  dijwn  to  the 
abtJT^  to  Bx^o  him  off.  Tha  cthoso  £if  the  ll^ra  i^  n  favoiirito  fipnrt  in  most  count  rios^  imd 
it^ilesb  18  very  highly  esteemed^  Ibsnncl^Qti!  even  nttribiited  medicinal  propcrtiea  to  it. 
It  has  frc^qiicntly  boen  tamed,  and  appears  thon  to  he  an  amnaing  pGt  In  cold 
cHinntOJi  it  is  said  to  become  white  in  the  winter,  but  this  phenomenon  is  presented  in 
a  more  Btriking  manner  by  som©  of  tbe  northom  specie^ Sj  »f  whieh  tbe  Alpine  Hare 
(X*  p^rhMit),  which  ia  aka  an  "mhaUItant  of  \hh  country j  is  an  example.  Korth 
Amcriea  pOEsiesses  numerons  specipa  of  Kitrt'd ',  in  soms  of  these  the  tail  is  upwards  of 
fire  inc^bes  long^^  In  tbc  Habbit  {L.  cunietdua)^  the  bind  legs  are  mueb  ehorter  than 
in  tbe  Hare,  and  sfi  the  Miimni  is  in  consequence  for  less  Bwift  of  foot,  it  reports  to  a 
difft^ont  mode  of  eaeaping  frum  ita  oncmieeu  Instead  of  a  alight  cavity  iti  the  aurfaoe 
of  ihti  oartb,  the  dwelling  of  the  Habhit  consists  of  a  dtjep  burrow,  inta  which  it 
vamahea  with  the  qnicknesa  of  thought  the  moment  any  danger  approach ea  it. 
llahbits  live  together  in  largo  oommuQities,  and  the  pluces  in  which  tbty  form  their 
buiTOwa  are  called  wnrrens.  They  prefer  a  anndy  soil  overgrewn  with  far^e,  the 
pnekl  J  bmnchci  of  which  not  only  serve  to  protect  the  entrance*  ef  ibeir  burrows, 
but  also  f'u-niah  tbena  with  an  abundamco  of  fitnd.  They  neTerthelEfs  make  froquent 
incurfiiona  into  the  cultivated  fielda  in  their  vicinity,  where  they  often  do  consiflcrablo 
damage  to  tender  herbage.  A  rabbit  wairen  is  ?i,proft table  concflmi  as  the  fieah  is 
highly  esteemed,  and  the  etins^  eapeoialiy  when  tbc^y  are  of  a  particular  sbzide  of 
colour,  are  of  some  Taluc.  The  Rabbit  is  one  of  tbe  two  species  of  Rodents  which 
have  been  domeaticated  \  the  tame  yarietist^  both  aa  to  form  and  eolonr  are  veiy 
numerous. 

The  Galling  Hares  [Lit^tmyi),  in  which  there  is  hut  little  difference  between  the 
length  of  the  fore  and  bind  legs,  are  fotmd  only  in  the  colder  regions  of  the  north,  or 
at  a  considorabk  altitude  on  the  mountaiTia  of  the  warmer  or  temperate  climates.  They 
haTO  a  curious  piping  note  or  call,  and  form  large  ataefe  of  foddcT  for  their  winter 
supply.  Tlicy  burrow  in  tbe  groundj  and  are  said  to  form  a  gnlh  ry  leading  from  their 
ordinary  dwelling  to  their  supply  of  food,  so  that  they  may  have  aeeesa  to  it  at  any 

time.  CU  *        * 

The  second  family  is  that  of  the  Cavidm  or  CaTieSj  the  general  form  of  the  animals 
composing  which  has  a  good 
deal  of  rcaomblance  with 
that  of  the  Harea,  altbough 
the  body  is  stouter  and  the 
inequality  of  the  limbs  is 
much  lesa.  In  the  Cavies 
the  tail  is  either  rudimen- 
tary or  entirely  wanting ; 
tho  toes  are  ftimishud  with 
hoof-like  nailSf  and  the  ears 
af«  short.  The  davides 
ai©  impeTfi*cUy  developed. 
The  molar  t6eth  are  four  in 
number  on  each  aide  in  each  ^^^^  3M.— The  Capylwra  {Rjfdntchants  capyhftra), 

jav ;  they  naa&lly  exhibit  mor^  or  lesa  compliented  foids  of  enamel,  but  in  eoimi 


460         THE  CAPYBARA— THE  AGOUTIS— THE  FOBCUPINES. 


cases  are  composed  of  separate  columns  of  that  substance  and  dentine,  united  by 
cement.  The  mammsB  are  yariable  in  number,  sometimes  numerous,  but  the  females 
appear  only  to  produce  from  two  to  four  young  at  a  birth. 

These  animals  are  all  strictly  terrestiial  and  herbivorous  in  their  habits;  they 
generally  live  in  holes,  which  they  dig  for  themselves.  They  are  entirely  confined 
to  South  America,  where  they  occur  principally  in  the  warm  regions. 

This  family  includes  some  of  the  largest  species  in  the  order ;  the  Capybara 
{Hydrocharus  capybara,  Fig.  354)  measuring  about  three  feet  in  length.  This 
animal  has  much  the  appearance  of  a  small  pig,  and  its  body  is  covered  with  bristles ; 
it  is  an  inhabitant  of  watery  places  in  the  warmer  parts  of  South  America,  where  it 
is  generally  seen  in  small  flocks,  and  takes  to  the  water  when  alarmed.  It  swims 
well,  and  the  three  toes  of  the  hind  feet  are  united  by  a  short  swimming  membrane. 
The  flesh  of  this  animal  is  very  good,  and  it  is  said  to  be  a  favourite  prey  with  the 
Jaguar. 

The  Agoutis  {Dasyprocta)  present  a  considerable  resemblance  to  the  Capybara  in 
their  general  form,  but  are  lighter  in  appearance,  and  supported  upon  more  slender 
legs.  They  inhabit  the  forests  of  South  America,  eastward  of  the  Andes,  where 
they  lie  concealed  during  the  day.  The  common  Guinea  Pig  {Cavia  aperaa)  is  a 
weU  known  domesticated  species  of  this  family.  In  its  wild  state,  the  fur  of  the 
Guinea  Pig  is  a  mixture  of  orange  and  black,  with  the  imder  surface  dull  yellow,  the 
domesticated  specimens,  as  is  well  known,  are  usually  patched  with  white,  black,  and 
orange.    It  inhabits  dry  bushy  places,  and  its  flesh  is  said  to  be  good. 

The  Hy8tricid(By  or  Porcupines,  arc  at  once  distinguished  from  the  other  Rodentia 
by  the  spiny  covering  of  their  bodies,  which,  however,  in  some  of  the  American 
species  is  almost  concealed  by  the  fur.  The  skull  is  remarkable  for  the  great  size  of 
the  infra-orbital  foramen,  and  the  molars,  of  which  there  are  four  on  each  side  of 
each  jaw,  are  furnished  with  distinct  roots,  and  with  complicated  folds  of  enamel. 
The  clavicles  are  incomplete. 

The  name  of  Porcupine  given  to  these  animals  is  derived  from  the  French  name, 
and  signifies  "  Spiny  Pig,"  a  denomination  which  is  justified  not  only  by  the  heavy 
pig-like  appearance  of  the  animals,  but  also  by  their  peculiar  grunting  voice.  They 
are  found  in  both  hemispheres,  but  those  of  the  Old  "World  differ  greatly  in  their 
habits  from  those  of  the  American  Continent. 

The  species  of  the  Eastern  Hemisphere  are  confined  to  the  warmer  temperate  and 
tropical  regions.  They  are  strictly  terrestrial  animals,  living  in  burrows,  where  they 
pass  the  day,  their  period  of  activity  being  nocturnal.  The  majority  are  furnished 
with  a  short  spiny  tail,  the  apex  of  which  bears  a  tuft  of  small  open  homy  tubes ; 
but  in  two  species,  forming  the  genus  Atherura^  the  tail  is  long  and  scaly  and 
terminated  by  a  tuft  of  long  bristles.  Tne  best  known  species  is  the  common 
Porcupine  {Hystrix  eristata)  one  of  the  largest  of  the  Bodentia,  which  inhabits  the 
south  of  Europe  and  the  north  of  Africa.  The  head  and  neck  are  covered  with  a 
crest  of  long  stiff  bristles,  and  the  body  with  long  spines,  sometimes  upwards  of  a 
foot  in  length,  and  marked  with  alternate  rings  of  black  and  white.  These  spines 
are  erected  when  the  Porcupine  is  irritated  or  alarmed,  and  thus  form  a  most  effici^t 
protection,  but  the  old  notion  that  he  could  project  them  like  darts,  at  his  enemies,  is 
totally  destitute  of  foundation. 

The  American  species,  of  which  there  are  at  least  seven,  differ  from  the  Eastern  Por- 
cupines in  their  habit  of  ascending  trees,  and  with  the  exception  of  one  species,  the 
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M-ethizon  daraatay  or  North  American  Porcupine,  they  are  all  furnished  with  long 
prehensile  tails.  The  species  thus  provided  form  the  genus  Cercolahes^  and  they  are 
peculiar;  to  South  America.  The  northern  species  occurs  as  far  north  as  latitude  ^T  N., 
cm  the  shores  of  the  Mackenzie  River.  The  spines  in  all  the  American  species  are 
much  smaller  than  those  of  the  Old  World  Porcupines. 

The  Caatorida^  or  Beavers,  are  large,  stout-huilt  Rodents,  with  five  toes  on  all  the 
feet,  and  those  of  the  hinder  pair  united  by  a  swimming  membrane.  The  incisor 
teeth  are  of  great  size  and  strength,  and  the  molars,  of  which  there  are  four  on  each 
side  in  each  jaw,  exhibit  a  most  complicated  arrangement 
of  the  enamel  (Fig.  355),  which  forms  three  folds  on  one 
side  of  the  tooth,  and  a  single  fold  on  the  other.  The 
tail  in  one  of  the  genera  included  in  the  family,  is  broadly 

depressed,  ovate,  and  scaly :  in  the  other  it  is  rounded 
Fig.  855.— Molar  Teeth  of  the        j    ,  ^r.  j      .<..   i,  • 
Beaver.  ^^^  clothed  with  hair. 

'  The  most  celebrated  species  of  this  family  is  the  Beaver 
{Cottar  fber\  a  large  Rodent  which  is  found  in  the  northern  parts  of  both  hemispheres. 
By  some  zoologists,  indeed,  the  American  Beaver  is  considered  to  be  distinct  from  that 
inhabiting  Europe  and  Asia ;  but  no  one  has  yet  succeeded  in  finding  charwiters  of 
sufficient  importance  to  justify  their  separation.  In  Europe  the  Beaver  is  now  scarce, 
but  it  still  occurs  in  some  places ;  it  has,  however,  been  long  since  extirpated  in 
Britain,  although  there  is  good  evidence  of  its  having  once  been  an  inhabitant  of  our 
island.  Even  in  Canada  the  Beaver  is  growing  rare,  its  disappearance  being  princi- 
pally owing  to  the  great  numbers  destroyed  for  the  sake  of  their  skins,  which  arc 
employed  in  the  manufacture  of  hats. 

The  Beavers  are  aquatic  animals,  and  are  always  met  with  on  the  banks  of  rivers. 
Here  they  make  large  dams  with  the  stems  of  trees,  plastered  with  mud  to  keep  out 
the  water,  and,  with  the  same  materials,  build  themselves  rude  dwellings  in  the  water. 
The  stories  of  their  wonderful  ingenuity  in  building,  which  would  almost  lead  one  to 
suppose  that  they  dwelt  in  palaces,  all  owe  their  existence  to  the  fertile  imaginations  of 
the  Canadian  hunters.  It  appears  that,  when  molested  by  man,  the  Beavers  quit  their 
ordinary  habitation,  and  burrow  in  the  banks  of  the  stream. 

The  fur  consists  of  two  kinds  of  hair — one  long  and  rigid,  forming  the  outer  coat, 
the  other  soft  and  downy ;  it  is  the  latter  that  is  employed  in  manufactures.  Besides 
the  fur,  however,  the  Beaver  furnishes  a  substance  well  known  in  medicine  under  the 
name  of  eastoreumy  which  is  secreted  in  a  pair  of  sacs  situated  in  the  neighbourhood 
of  the  generative  organs.  The  American  castoreum  is  said  to  be  inferior  to  that  pro- 
duced by  the  Beavers  of  the  eastern  hemisphere. 

This  family  only  includes  another  animal,  the  Coypu  \Myopotamus  coypu)^  which 
difiTers  from  the  Beaver  in  its  round  hairy  tail.  It  is  a  native  of  South  America,  where 
it  lives,  like  the  Beaver,  in  the  vicinity  of  water,  and  burrows  in  the  banks  of  streams. 
It  is  a  much  smaller  animal  than  the  true  Beaver,  but  its  skin  has  been  substituted  for 
that  of  that  animal,  and  as  many  as  800,000  of  these  skins  have  been  imported  in  one 
year  from  South  America. 

The  next  family  is  that  of  the  Murida,  or  Rats,  of  which  our  common  Rats  and 
Mice  may  be  taken  as  typical  examples.  The  general  form  of  these  animals  is  too 
well  known  to  need  description,  and  we  shall,  therefore,  confine  ourselves  to  the 
characters  by  which  the  family  is  distinguished  from  its  neighbours.  In  the  Muridra 
the  tail  ii  more  or  less  elongated,  and  usually  naked ;  the  eyes  are  of  moderate  size. 
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and  Ulo  external  ears  are  distinctlj  developed ;  the  hind  legs  are  the  longest,  sad 
possess  five  complete  toes,  whilst  the  anterior  feet  hanre  only  foor  toes  and  a  sort  of 
wart,  which  represents  the  thomb  ;  the  lower  incisor  teeth  are  narrow  andjpointed ; 
the  angle  of  the  lower  jaw  is  rounded,  and  the.  clavicles  are  oomplete.  These  animals 
generally  hold  their  food  in  their  foie-paws  whilst  ihey  -eat  it,  sitting  op  on  their 
haunches  during  this  opeoration.  They  are  all  burrowing  animals,  and  most  of  them 
swim  well. 

This  family  is  the  most  abundant  in  the  order,  the  species  being  enoeasively  name- 
vous  and  very  generally  distributed  in  all  parts  of  the  world ;  some  are  even  indigenous 
to  Australia.  We  have  at  least  eight  British  species,  of  whieh  ^  coamasi  Bat  {Jfus 
decumanus)  and  the  Mouse  (M.  mu$euim)  are  only  too  well  ]HMV&temilie!^kfB8cMMn3 
which  they  commit  upon  our  provisions.  These,  and  some<adu(r«|MMaeB»  nf  Tfcjnhfhr 
diet  is  not  strictly  of  a  vegetable  nature,  have  the  molar  teeth  furnished  with  plates  of 
enamel  or  tubercles,  which  alternate  in  the  teeth  of  the  two  jaws ;  they  are  thus 
adapted  for  their  mixed  diet.  Our  common  Bat,  or  Brown  Bat,  is  not  indigenous  to 
this  country, — and,  indeed,  its  original  residence  is  unknown, — but  it  is  now  iimmd 
in  all  parts  of  the  world,  having  been  transported  in  ships  alimg  with  Biore  wekome 
merdpndise.  It  is  frequently  called  the  Norway  Bat,  from  a  mistaken  apinion  that  it 
was  introduced  from  that  country.  Its  numbers  are  kept  up  everywhere  by  its  -asto- 
nishing fecundity,  and  its  power  of  subsisting  upon  any  description  of  food.  TVlter- 
ever  it  comes  it  is  exceedingly  destructive,  not  only  from  the  provisiona  it  destroys, 
but  from  its  propensities  for  burrowing,  digging  through  walls,  and  gnawing  timber, 
which  have  occasionally  caused  the  complete  destruction  of  houses.  It  swiflos  well,  and 
is  found  in  great  multitudes  in  the  sewers.  When  attacked,  it  is  bold  and  fierce,  eften 
flying  at  a  man ;  and,  in  fact,  its  cunning,  strength,  and  f»Qcaty  render  it  a  most 
fDrmidable  pest. 

The  Brown  Bat  has  almost  extirpated  the  true  English  Bat,  or  Blank  Bat  (M.  fiU- 
ius)y  which  is  considerably  smaller,  but  agrees  with  its  rival  in  most  of  its  habits.  | 
Our  European  Bats  are,  however,  mere  dwarfs  ccmipared  to  some  of  the  Tn^ifTi  apeeies,  ' 
which  measure  upwards  of  two  feet  in  length,  and  are,  of  course,  endowed  with  a  j 
corresponding  power  of  destruction.  One  of  the  most  noted  of  'these  is  ihe  Mu»  piftK-  j 
Uusy — an  inhabitant  of  the  Cor<»nandel  coast  and  some  parts  of  Bengal ;  it  forms  its  ' 
burrows  in  dry  places  near  houses,  and  readQy  digs  under  the  HooadatiDns  of  granaries  [ 
and  through  the  mud  walls  of  houses  in  search  of  provisiona.  Its  principal  food  I 
consists  of  seeds  of  different  kinds,  but,  in  default  of  tbsse,  it  mslus  greet  haioc  j 
amongst  poultry ;  the  lower  castes  of  Hindoos,  to  revenge  themsdvea,  ofien  fcatst  on 
its  flesh.     The  Chinese  are  also  said  to  be  great  consomers  of  Bats. 

The  Field  Mice  are  very  abundantly  distributed  in  ihis  country,  and  famish  a 
great  portion  of  the  food  of  our  smaller  predaceous  Mammalia  and  Birds.  We  hafe 
two  species  of  true  Field  Mice, — ^the  Long- tailed  (Jf.  splettimu)  and  theHjorvest  Mouse 
{M.  meaorius).  They  are  exceedingly  destructive  in  fields  and  rgardens,  as  they  not 
only  devour  large  quantities  of  produce,  but  also  lay  np  considerable  stores  in  the 
burrows  which  they  prepare  for  their  winter  sleep. 

The  Harvest  Mouse  is  an  exceedingly  elegant  minute  species.  It  forms  a  beautiful 
round  nest,  supported  amongst  the  stalks  of  the  com  plants,  in  which  to  rear  its  young. 
The  nest  is  made  of  the  leaves  of  the  com,  most  ingeniously  plaited  together. 

The  Short-tailed  Field  Mouse  (ArrieeU  asrettit)  and  the  Water  Rat  {A.  tmphM), 
with  a  third  British  species,  belong  to  the  extensive  group  of  the  Vfdes  (Arvieoh\ 
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which  «re  considered 'by  aome  writers  to  belong  to  the  same  family  as  the  Beavers,  to 
which  they  are  certainly  nearly  allied.  A  species  of  this  group,  the  Ondatra,  or 
'Musquash  {Fiher  eibethieta)^  ix^iabiting  Canada,  fumishes  a  well-known  fur ;  between 
400y000  and  500,000  skins  of  this  animal  axe  annually  imported  into  England. 

The  Hamsters  {Orieetm)  are  nearly  allied  to  the  true  Mice,  but  are  distinguished 
•ifrom  them  by  the  possession  of  cheek  pouches.  They  form  complicated  burrows,  in 
'Which  liiey  «lay  up  a  laarge  store  of  provisions.  They  are  found  principally  in  the 
(temperate  parts  of  Asia ;  but  one  species,  the  common  Hamster  ^C.  i^M^artj},  extends 
into  Europe  -as  ior  as  the  Shine. 

The  Lemmings  (Myodes),  which  «re  nearly  allied  to  the  Yoles,  are  found  in  the  high 
nnihem  latitudes  of  both  hemispheres.  They  are  remarkable  for  migrating  in  immense 
ntiffibvrs,  in  a  straight  line,  -from  cme.  part  of  :lQie  iiaiiiitry.  to  :another,  generally  in  the 
fiutumn,  probably  in  search  of  food.  "They  «wim  well, -and 'ODLever  allow  themselves  to 
be  stopped  by  any  expanse  of  fresh  water,  however  broad,  'oc.asiy  river,  however  rapid. 
The  best  known  species  is  the  common  Lemming  {Myodea  lemmus)^  which  is  very  abun- 
dant in  the  anountaifns  of  Scandinavia  and  Lapland.  From  the  sudden  appearance  of 
rthis -species  in  vast  crowds,  it  was  formerly  supposed  to  fall  from  the  clouds ;  and 
some  old  writers  gravely  relate  instances  of  their  dropping  on  the  decks  oMiips  at 
sea,  and  into  the  laps  of  women  sitting  at  their  cottage  doors.  They  are  exceedingly  . 
destructive  to  the  produce  wherever  they  make  their  appearance. 

The  Gerbilles  [Merionides)  are  principally  inhabitants  of  the  continent  of  Africa, 
but  a  fiew  species  occur  in  India.  They  are  placed  by  some  authors  amongst  the 
Jerboas  {Dipodida),  which  they  closely  resemble  in  form  and  habits. 

■  The  family  of  the  Faammori/ctidaj  or  Sand- Rats,  which  is  principally  confined  to 
South  America  and  the  West  Indies,  agrees  in  most  of  its  characters  and  in  liie  habits 
of  the 'animals  included  in  it  with  lihe  Muridoe.  The  limbs  are  of  about  equal  length,  the 
eacrs  of  moderate  size,  and  the  tail  similar  to  that  of  the  Muridse ;  the  angle  of  the  lower 
jaw  is  produced  into  a  long  point,  and  the  molars,  which  are  almost  always  four  on 
each  side  in  each  jaw,  have  a  flat  surface  with  transverse  folds  of  enamel,  and  are 
destitute  of  roots.  They  are  generally  of  small  size,  and  live  for  the  most  part  in 
burrows  in  sandy  places ;  but  some  species  inhabit  the  branches  of  trees  {Capronnfs, 
kc.)  Some  genera,  such  as  Loneherea  and  Echinomys,  have  stiff  spines  mixed  with  the 
ordinary  hairs  on  the  baok,  firom  wiuoh  circumstance  a  few  of  the  species  have  been 
described  as  Porcupines. 

The  Oeorhyckiday  or  Mole-Eats,  form*<M»ther  family  nearly  allied  to  the  Muridee. 
These  singular  aiDimals  have  a  stout,  elongated,  and  cylindrical  body,  with  short  legs, 
of  which -thetOBlaEior  are  stronger  than  tii^.. posterior,  and  the  feet  are  all  furnished 
with  &re  toes.  "The  head  is  large  and  ohfeise,  and  the  external  ears  very  small,  or 
entirely tdetfiokut ;  the  incisor  teeth  are  \mfM  and  truncated  at  the  end,  and  usually 
project  considerably  from  the  front  of  the  ^mouth.  The  eyes  are  excessively  small 
and  often  covered  by  the  skin,  and  the  tail,  like  the  ears,  is  cither  rudimentary  or 
wanting. 

In  their  general  appearance  these  animals  present  a  close  resemblance  to  the  moles; 
as  in  these,  the  form  of  the  body  and  the  structure  of  the  limbs  indicate  a  strictly  sub- 
terranean existence.  They  are  found  in  both  hemispheres,  but  the  species  are  not  very 
numerous.  The  greater  part  of  them  •occur  in  Asia,  bat  several  extond  into  the  south- 
eastern parts  of  Europe.  They  are  exceedingly  injurious  to  agriculture,  as  Ihoy  feed 
vpon  the  voots  and  under-ground  stems  of  plants. 
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Fig.  856.— The  Mole-Rat  {Spalax  typhlus). 


Several  species  possess  large  cheek  pouches,  in  which  they  carry-  off  great  quantities 
of  proyisions,  and  store  them  away  in  their  subterranean  retreats.  At  the  Cape  of  Grood 
Hope,  one  species,  the  GeorkychtM  eapensiSf  is  so  abundant  in  gardens  as  to  do  immense 
mischief,  and  in  large  grounds,  according  to  Dr.  Andrew  Smith,  it  is  ubvlbI  for  a  man 
to  be  employed  in  nothing  else  than  seeking  and  destroying  these  animals.     Like  the 

Moles  they  betray  their  position 
by  the  mounds  of  earth  which 
they  throw  up.  Another  Cape 
species,  the  Sand-Mole  {Bathy- 
ergus  maritimus)^  which  is  as 
laifFe  as  a  Rabbit,  is  described 
by  the  same  author  as  burrowing 
in  sandy  localities  to  such  an 
extent  as  to  render  them  unsafe 
to  ride  oyer ;  it*is  a  fierce  animal 
and,  when  approached,  instead 
of  retreating  to  its  burrow,  it 
stands  with  its  mouth  open  ex- 
pecting the  attack.  It  bites  with  such  determination  that  when  it  has  fixed  upon  a 
stick  it  may  be  carried  for  some  distance  before  it  will  quit  its  hold. 

The  family  of  the  C/iinehiUidiB,  or  Cliinchillas,  includes  a  small  number  of  elegant 
little  animals,  which  are  entirely  confined  to  South  America,  where  the  greater  part  of 
them  inhabit  the  mountains  at  a  considerable  altitude.  In  these  animals  the  hind 
feet  are  considerably  longer  than  the  anterior,  and  the  animals,  when  feeding,  always 
sit  upon  their  haunches  and  hold  the  food  between  the  short  fore  paws.  The  ears  are 
Tcry  large  and  broad  ;  the  taU  is  long  and  covered  above  with  long  hairs,  which  form 
a  large  tuft  at  the  tip,  and  the  molar  teeth  are  composed  of  three  transverse  laminai  of 
bony  matter  and  enamel,  united  by  cement.     The  clavicles  are  complete. 

The  fur  of  the  Chinchillas  is  very  thick,  and  of  a  soft,  woolly  texture,  especially  in 
those  species  which  live  at  a  considerable  altitude  ;  it  is  usually  of  a  gray  colour,  very 
elegant  in  its  appearance,  and 
that  of  some  species,  espe- 
cially the  Chinchilla  {Eriomys 
laniger,  Fig.  357),  is  greatly 
admired  for  winter  clothing. 
With  one  exception,  these 
animals  are  found  upon  the 
Andes,  in  Chili  and  Peru. 
Here  they  live  in  societies, 
retreating  into  natural  cavi- 
ties amongst  the  rocks,  and 
only  making  their  appearance 
on  the  surface  at  night  The 
Mountain  Viscacha  (Lagi- 
dium  Cuvieri)  lives  on  the  plateaux  of  the  Peruvian  Andes,  always  at  an  elevation  of 
at  least  twelve  or  thirteen  thousand  feet,  and  .usually  near  the  line  of  perpetual  snov. 
It  is  a  larger  animal  than  the  Chinchilla,  but  its  fur  is  not  of  so  much  value.  The 
Viscacha  {Lagostomus  triehodaetglus)^  a  species  nearly  allied  to  the  preceding,  inhabits 


Fig.  357.— The  Chinchilla  {Eriomys  laniger). 
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the  great  plains  of  Buenos  Ayres,  where  it  digs  bunx^ws  for  itself;  it  is  the  largest 
species,  bat  its  skin  is  held  in  no  esteem. 

Nearly  allied  to  the  Ohinehillas  are  the  ZHpodida,  or  Jerboas,  in  which  the  hind 
leg;s  attain  an  extraordinary  deyelopment,  the  metatarsi  in  particular  being  very  long, 
so  that  the  little  animals  hop  along  like  the  Kangaroos  entirely  on  their  hind  legs. 
The  fore  legs  are  exceedingly  short,  and  the  feet  are  furnished  with  four  toes,  armed 
with  claws,  with  which  the  Jerboas  dig  burrows,  in  which  they  liye  like  most  of  the 
species  of  this  order.  The  clavicles  are  complete.  The  hind  feet  usually  consist  only 
of  three  complete  toes,  and  the  metatarsus  is  often  formed  of  a  single  bone.  The  tail  is 
very  long,  cylindrical,  and  pilose,  the  nose  is  furnished  with  long  bristles,  the  eyes  and 
ears  are  usually  of  large  size,  and  the  infraorbital  foramen  is  also  very  large. 

In  the  general  form  of  their  bodies  and  limbs  the  Dipodidse  may  be  looked  upon  as 
the  representatives  of  the  Kangaroos  amongst  the  Rodentia,  but  they  differ  from  these 
Marsupials  completely  in  the  way  in  which  they  rest  upon  the  hind  feet,  which  only 
touch  the  gp^und  with  the  toes,  whilst  in  the  Kangaroos  the  lower  surface  of  the  tarsus 
is  applied  to  the  earth.  By  means  of  these  powerful  elongated  hind  legs  the  Jerboas 
perform  most  astonishing  leaps. 

The  Dipodidss  are  inhabitants  of  Asia  and  Africa ;  a  few  also  occur  in  the  South  of 
Bussia,  and  two  in  America.  They  are  found  in  the  desert  plains  of  Asia  and  Africa, 
and  pass  the  winter  in  a  state  of  torpidity.  They  are  all  small  animals,  the  largest 
(Scirteies  deeumantu)  not  exceeding  nine  inches  in  length  of  body,  whilst  the  smallest 
(JHpus  monotaraus)  is  only  three  inches  and  a-half.  The  ordinary  size  is  about  five  or 
six  inches,  but  the  tail  is  often  longer  than  the  whole  l^ody.  The  best  known  species 
is  the  Egyptian  Jerboa  [JDipus  agyptitts)^  which  occurs  abundantly  in  dry  places  in  the 
North  of  Africa,  and  appears  never  to  drink.  Of  the  Aoaerican  species,  one,  the 
Labrador  Jumping-Mouse  (JaettJus  labradorim),  is  very  common  in  the  fur  countries, 
and  occurs  at  least  as  far  north  as  the  borders  of  the  Great  Slave  Lake,  in  latitude 
62°  N.  Li  the  Eastern  Hemisphere  no  species  appears  to  occur  further  north  than 
S5t*  N.  lat.    The  second  American  species  is  an  inhabitant  of  Mexico. 

The  family  of  the  Myoxida,  or  Dormice,  is  evidently  intermediate  between  the 
preceding  more  or  less  mouse-like  animals  and  the  true  Squirrels,  although  by  many 
zoologists  they  are  included  in  the  same  family  with  the  latter.  The  principal  charac- 
ters by  which  the  Dormice  are  distinguished  from  the  Squirrels  are  derived  ^m  the 
structure  of  the  skull,  teeth,  and  intestine.  The  form  of  the  skuU  resembles  that  of  the 
Mice,  in  being  suddenly  narrowed  in  the  frontal  region,  and  the  frontal  bone  is  desti- 
tute of  a  postorbital  process,  which  occurs  in  the  Squirrels,  and  which  indicates  the 
separation  of  the  orbit  from  the  temporal  fossa.  The  molar  teeth  are  four  on  each  side 
in  each  jaw,  and  more  or  less  complicated  in  their  structure ;  and  the  intestine  is 
destitute  of  a  coecum,  an  organ  which  is  of  very  large  size  in  all  the  other  Bodentia. 
The  posterior  legs  are  a  little  longer  than  the  anterior,  and  furnished  with  five  distinct 
toes ;  the  anterior  feet  have  four  perfect  toes,  and  a  small  nailless  tubercle  in  the  place 
of  the  thumb.  The  tail  is  elongated  and  clothed  with  hair,  and  the  ears  are  of  moderate 
or  large  size. 

The  Dormice  are  active  little  creatures,  closely  resembling  the  true  Squirrels  in 
their  manners  and  mode  of  life.  They  are  found  only  in  the  temperate  parts  of  the 
Old  World,  especially  in  Europe  and  Africa ;  in  Asia  they  seem  to  be  confined  to  the 
neighbourhood  of  the  Caucasus. 

Only  a  single  species,  the  Common  Dormouse  {Myoxus  avillanaruts)^  is  found  in 
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Britein.  It  is  a  laaU  fpeoM^  Ism  ihaa  tfaiM  iiichM  im  laogtk  m  tfas  Itfdf,  i^ 
fomewhat  biuhy  tail  of  two  inchei  and  a- half  in  kngth ;  its  coIdv  is  a  li|^  tntaj 
aboTOy  beoomii]^  fakr  and  yeUovah  on  the  btUy.  It  bcwm  m  wtoda  aad  thickdi, 
where  it  builda  a  laall  lonnd^neitW  laa¥ea  aiMongrt  tlia  hwrfnaqf  ihniba.  It^Bedi 
on  oom,  beniei)  anta  and  acoraa,  aad,  lika  the  Sqoinnel,  takes  its  food  bi^weem  ite  ion 
pawi  and  aiU  iiyea  its  hind  quarters  to  eat  it.  During  the  antooB  it  heeonwavvvj  M 
aad  lays  ap  a  atom  ol  ibod  against  the  vinter  seaaoo,  which  it  paaaea  in  a  ofeata  of 
•Imoat  total  torpidity,  only  awakening  from  ita  long  ihunhar  when  the  wwrfhw  if 
paxtieiilady  mild,  taldng  a  little  food  from  ita  hoard,  and  then  jRlapmng  Inta  ita  Cbomk 
tfate  of  inaenaiUlity.  When  the  wana  weather  of  spring  nmaea  it  permanently  from 
its  lethargy,  it  haslost  the  greater  part  of  ita  antiiinnal  at  Tfaia  phimnmnnon  of 
torpidity  appears  to  be  eWnced  by  the  Bonnoue  in  a  mora  striking  deyaa  than  bj  any 
other  British  animal;  hence  the  name  of  Slstpmr  is  frequently  applied  to  it,  and  most 
of  the  European  languages  hare  a  similar  denomination  lior  these  taiaials ;  even  Jkt' 
9»om0  eridently  refiers  to  its^halntslof  sleeping.  The  habits  of  the  other  ^eries^  wtaA 
•re  not  nnmerous,  appear  to  be  very  similar  to  those  of  our  Common  DoraioBflC». 

From  the  Dormice  we  pass  by  an  easy  transition  to  the  Sdmidmy  or  Sqnixrds,  ol 
irtueh  one  beautiful  specaes^is  an  inhabitant  of  Britain.  The  principel  cfaaBMSten  bj 
which  these  are  separated  frnm  the  preeeding  family  have  been  already  stated ;  dicy 
eonsist  in  the  presence  of  a  fifth  small  molar  in  the  upper  jaw  and  the  simple  structme 
of  all  the  molars ;  in  the  eTistemoe  of  a  poetorbital  proeess  on  the  frtmtal  bone,  and  of  s 
distinet  eoscum.  The  tail  is  densely  clothed  with  long  hair,  and  presents  a  remaikaUy 
degant  bushy  appearance,  e^ecially  when  the  animals  cany  it  orer  their  baek,  vhidi 
ia  the  caae  in  many  speciea.  The  Squirrels  are  distributed  in  all  parts  of  the  g^be 
aaeept  Australia,  but  their  principal  residenoe  ia  in  North  America,  Their  food  v 
entirely  of  a  ▼egetable  nature. 

The  great  majority  of  the  species  of  this  frnuly,  like  our  eommon  "RagliVh  wgeom 
{StmmtB  vtUgturi*)^  are  light,'  active,  elegant  creaturea,  living  enfiicly  on  the  bnnmbM 
of  trees,  where  they  seek  th^  food,  consisting  of  nuts  snd  other  fruits,  and  the  baik 
and  leaves  of  trees.  In  eating  nuts,  they  gnaw  with  the  front  teeth  through  the  hard 
shell,  and  then  carefully  remove  every  partide  of  the  skin  frtmi  the  ksmel  befrm 
eating  iL  The  English  species,  which  is  too  well  known  to  need  deseziptieii,  makssa 
beautifnl  nest  of  moss,  leaves,  and  fibres,  most  ingeniously  interlaced ;  this  is  fJaesi 
either  in  the  hole  of  a  tree  or  on  the  fork  of  two  branches ;  but  even  in  the  lattes  etii 
it  is  generally  admirably  concealed. 

The  Squirrels  live  ia  pairs,  and  generally  reside  upon  the  same  tree  ftm  a  leaf 
period.  The  female  produces  her  young  in  June,  and  theae  are  attended  XMgtm  sMit 
assidnonsly  by  both  parents,  and  remain  with  them  until  the  iidlowing  qving^  whea 
they  depart  to  seek  a  partner,  and  settle  in  the  world.  like  the  DoaeQuse,  Ae  Sqinnl 
lays  up  considerable  stores  of  food  in  the  autumn,  and  passes  the  winter  in  a  atatsif 
almost  uninterrupted  torpidity,  except  when  a  fine  day  rouses  it  from  its  slamboi^ 
At  this  aeason,  in  the  most  northern  parts  of  £un^)e,  the  Squirrels  seqnire  a  gray  frr 
snd  they  are  often  killed  early  in  the  spring  for  the  sake  of  this  winter  coat. 

The  long  bushy  tail  of  the  Squirrel  serves  to  keep  him  warm  and  eomfiostaUe  daring 
his  winter  sleep ;  but  this  is  not  its  only  o^Bio^  for  in  ipiiaging  from,  branch  ts 
branch  the  hain  of  the  tail  spread  out,  and  evidently  assist  in  supporting  the  antnal 
in  hiit  progress  through  the  air.  He  also  increases  his  surfroe  by  stretdiing  out  his  kgl 
on  eaeh  side  of  him ;  bat  in  the  Flying  Squirela  (Pteruaijiis}  of  Soothem  Asia  and  its 
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ifllaadi  there  ig  a  farther  proTiaion  for  thia  purpose,  iiL  the  shape  of  a  hread  fold  of 
skmnuming  along  eaoh  side  of  the  animal  &om  the  fbre  to  the  hind  legs,  by  the 
eztantion  of  which  it  is  stretched  in  such  a  xaaimer  as  to  form  a  xeignlar  paraohuteir 
By  thia  arrangement  these  ani- 
mals are  enabled  to  take  pro-  ,g  |,«%.  ^ 
digioua  leaps,  but  thej  alwajs 
descend,  and  the  name  of 
flight  is  at  course  equally  in- 
applicable to  this  mode  of  pro- 
gression, as  to  that  of  the  so- 
called  flying  Fhalangers  and 
Lemurs. 

Our  Squirrel,  like  the  other 
members  of  his  order,  un^ 
donbiedly  commits  oonsider- 
able  depredations  upon  culti-  Pig.  M8,^Fiying  Sq^tatii  (#lirwiifif ♦ 

vated  grounds  in  his  anxiety 

to  provide  a  sufficiency  of  food  to  cany  him  through  the  winter ;  but  these  oa&~rarely 
become  serious.  It  is  otherwise,  howerer,  in  the  Fnited  States  of  America,  where 
■Squirrels  abound  to  an  extraordinary  extent,  and  often  cause  great  losrto  the  farmer 
by  their  incursions  upon  his  com  fields.  In  ^at  country  they  axe  aocoMingly  destreyed 
without  remorse  by  the  agriculturists ;  and  so  serious  were  the  rsYage8>  ooMmftted  by 
one  qpecies  (Sciurue  migratwrkf)  in  the  state  of  Pennsylvania,  in  the  early  part  of  the 
latt  century,  that  a  law  was  passed,  giving  a  reward  of  threepence  for  every  Squirrel 
destroyed ;  at  this  rate,  in  1749,  no  less  than  £8000  were  paddy  representing  640^060 
Sqiiirrels  destroyed.  Some  of  the  East  Indian  species*  are  alee  veiy  injoiSoes  to  Bgri« 
cultural  produce. 

"The  Earth  Squirrels  (TbmtM),  distingniidied  from  the  preceeting^fbmv  by  tbe'pos- 
seatioa  of  cheek  pouches,  differ  from  them  alse  remao-kably  in  their  habits:  They  dig 
bnxiwwB  in  the  ground,  where  they  lay  up  a  store  of  proivisionsy  and  never  ascend  the 
trees  except  when  compelled  by  want.  These  animals  are  found  only  in  Siberia  «ad 
North  America.  They  are  evidently  intermediate  between  the  true  Sqnirreis  and  the 
Speilnephiles  and  Marmots,  which  constitute  the  rest  of  the  family,  and  which  are 
stdetly  terrestrial  in  their  habits.  The  Spermophiles  (Spermophilus)  are  distinguished 
firoDa  the  Marmots  {Arct^mps)  by  the  possession  of  cheek  pouches ;  in  other  respects 
they  asre  very  similar,  and  exhibit  a  gresit  contrast  to  the  diegant  Squiamsls  in  their 
heavy  forma  and  short  tails.  Both  genexia  are  equally  distributed  over  a  large  extent 
of  oenatry,  stretching  from  the  oentre  of  Europe  through  Siberia  to  Korth  America. 
They*  are  found  in  all  parte  of  the  last-named  continent  as  far  south  as  Mexico.  They 
goiaraUy  live  in  societies  in  mountainous  districts,  frequently  at  a  great  elevation;  here 
thej  excavate  extensive  galleries,  in  which  they  reside  and  pass  their  long  winter  sleep. 
BeAnre  passing  to  their  torpid  state,  they  are  said  to  dose  the  mouthe  of  their  burrows 
witli  ••bundle  of  dry  grass,  which  they  drag  in  after  them,  so  as  to  exclude  the  cold  air. 

The  eommonest  European  species  is  the  Marmot  {Aretomys  marmota),  which  occurs 
abomdantly  on  the  highest  of  the  Alps.  Another  species,  the  Bobac  (A,  hobaejy  is  an 
inhabitant  of  Poland,  Gallicia,  and  Bussia.  The  latter  countries  also  possess  a  species 
oT Sparmophile  (8.  eHiihu). . 

One  of  the  mt)st  remarkable  spedes  is  the  Prairie  Dog  (A,  lui9$ieUmiMffj  m  habitant 


468 


THE  PINKIPEDIA. 


of  the  prairies  in  the  neighbourhood  of  the  HissourL  These  animals  liye  together  in 
considerable  societies,  burrowing  deeply  into  the  earth,  and  throwing  up  the  dirt  from 
their  burrows  into  a  conical  mound,  at  the  apex  of  which  is  the  entrance.  These 
mounds  are  usually  about  eighteen  inches  in  height,  and  amongst  them  the  inhabitants 
of  the  burrows  are  to  be  seen  moving  about  with  an  air  of  business,  which  has  caused 
the  name  of  villages  to  be  given  to  their  settlements.  As  has  already  been  stated,  these 
burrows  are  often  taken  possession  of  by  a  species  of  Owl  {Athene  eunieularia),  and 
these  diafliTwiUr  creatures  are  constantly  seen  intermixed  in  the  villages.  The  note  of 
these  Marmots  has  been  compared  to  the  bark  of  a  small  dog ;  hence  the  name  of 
Prairie  Dog  commonly  given  to  them. 

O&DBB  IX.-<-PlMNIPEDIA. 

Genezal  Ghazacters. — ^The  order  of  the  Pinnipedia,  including  only  the  Sesls 
and  the  Walrus,  is  at  once  distinguished  from  all  other  Mammalia  by  the  peculiar 
structure  and  arrangement  of  the  extremities.  The  toes  of  all  the  feet  are  united 
almost  to  their  extremities  by  the  common  integument,  by  which  they  are  converted 
into  broad  fin-like  organs,  the  bones  of  the  arm  and  leg  being  usually  short,  and  con- 
cealed, to  a  g^eat  extent,  beneath  the  skin  of  the  body.  The  tips  of  the  toes  are 
armed  with  strong  claws,  and  these  are  frequently  almost  the  only  indication  of  their 
existence,  although  the  bones  are  the  same  as  those  of  the  most  perfectly-organized 
Mammalia.  The  position  of  the  hind  feet  is  very  remarkable ;  they  are  placed  quite 
at  the  hinder  extremity  of  the  body,  and  thrown  backwards  into  a  nearly  horizcmtal 
position  on  each  side  of  the  very  short  tail,  so  as  to  resemble  the  horizontal  tail  of  the 
W  hale,  and,  like  this,  they  constitute  the  principal  agents  in  the  locomotion  of  the 
animals  in  their  natural  element  the  water,  where  they  swim  and  dive  with  the 
greatest  facility.  When  swimming,  the  fore-paws  are  applied  close  to  the  side  of  the 
body,  and  are  only  used  in  turning  about. 

The  general  form  of  the  body  is  particularly  adapted  for  a  residence  in  the  water, 
being  nearly  cylindrical,  and  tapering  gradually  from  before  backwards ;  the  neck  is 
short,  and  the  head  small  and  rounded.  Like  the  Cetacea,  which  they  resemble  in 
their  general  form,  the  Seals  have  the  surface  of  the  body  covered  with  a  stratom  of 
blubber,  which  serves  the  same  purposes  as  in  those  Mammalia.    The  skin,  however, 

is  covered  with  hair  of  two  kinds,— 
a  soft  woolly  down,  dose  to  the  skm, 
and  a  coat  of  long  smooth  hairs, 
which  lie  close  to  the  body,  and  fonn 
a  shining  coat,  offering  no  resistance 
to  their  passage  through  the  water. 

The  skull  and  jaws  are  compact 
and  powerful,  and  the  former  exhitnt^ 
strong  ridges  for  the  attachment  oi 
the  muscles  of  the  jaws.  The  orbits 
are  usually  continuous  with  the  tem- 
poral fossse.  The  teeth  are  always 
of  three  sorts,  but  they  vary  con- 
siderably in  number.  The  inoisorB 
are  usually  small,  but  the  canines  are  large  and  powerful,  curved  and  sharp  at  the 
point,  indicating  the  carnivorous  nature  of  the  animals.    A  farther  evidence  of  this 


Fig.  859.— Teeth  of  the  Seal  {StenorhynchvB), 
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is  furnished  by  the  form  of  the  molar  teeth,  which  are  remarkable  for  being  usually 
famished  with  only  a  single  root ;  their  crowns  are  strongly  compressed  laterally,  with 
sharp  cutting  edges,  which  are  usually  more  or  less  notched,  and  sometimes  (Fig.  359) 
deeply  cleft,  so  as  to  form  three  or  more  distinct  points. 

The  mouth  is  furnished  with  thick  fleshy  lips,  from  which  spring  numerous  long 
bristles.  The  tongue  is  smooth.  The  nostrils  are  placed  at  the  front  of  the  snout,  and 
are  capable  of  being  completely  closed  when  the  animal  is  under  water.  The  external 
ears  are  usually  represented  by  a  small  yalve,  which  closes  the  aperture  under  the 
same  circumstances.  The  eye  is  large,  full,  and  expressive  of  great  intelligence,  a 
quality  which  is  exhibited  by  these  animals  in  a  yery  high  degree ;  and  the  brain,  as 
might  bo  expected  from  this  circumstance,  is  of  large  size,  and  of  a  yery  high  type  of 
organization.  The  mammss  are  usually  only  two  in  number,  and  placed  far  back ;  the 
female  produces  a  single  young  one,  and  attends  to  it  with  great  assiduity.  Their 
Toice  is  usually  a  kind  of  bark,  whence  the  name  of  Sea  Dogs  applied  to  them  in 
some  countries. 

The  habits  of  all  the  animals  of  this  order  are  yery  similar.  They  liye  in  the  sea, 
but  always  in  the  neighbourhood  of  the  coasts,  where  they  wage  an  incessant  war 
upon  the  fishes,  which  constitute  the  principal  food  of  all  with  the  exception  of  the 
Walrus.  They  are  not,  howeyer,  like  the  Cetacea,  entirely  confined  to  the  water,  but 
can  easily  climb  upon  the  low  rocks,  where  they  are  exceedingly  fond  of  lying  in 
herds  basking  in  the  sun.  When  thus  eng^aged  they  are  exceedingly  watchful,  and 
plunge  into  the  water  the  moment  any  danger  approaches  them.  On  shore,  as  might 
be  expected  from  the  structure  of  their  feet,  their  moyements  are  anything  but 
elegant ;  they  are  performed  by  the  action  of  the  strong  muscles  of  the  back ;  the 
creatures  hold  by  their  fore  paws,  whilst  they  curye  the  back  strongly,  and  thus  draw 
forward  the  hind  feet ;  the  latter  then  form  the  point  of  support,  and  the  head  and 
fore  paws  are  pushed  on  by  the  straightening  of  the  body.  This  mode  of  progression 
is  evidently  yery  laborious,  and  the  Seals  never  travel  to  any  distance  on  land. 

SiTisions, — ^The  Seals  are  not  very  numerous,  and  they  only  form  two  families, 
of  which  one  is  formed  by  the  true  or  typical  Seals  {Phocidas)y  whilst  the  second 
{TVichecida)  includes  only  the  Walrus,  a  most  aberrant  form,  which  evidently  leads 
from  the  true  Seals  towards  the  herbivorous  Cetacea. 

The  PhociddBy  or  Seals,  exhibit  the  typical  characters  above  describod  in  the  greatest 
perfection.  They  are  distinguished  from  the  following  family  by  the  possession  of 
incisor  teeth  in  both  jaws,  and  by  the  moderate  size  of  the  canines.  The  molars  are 
sharp-edged,  and  either  simple  or  notched  ;  in  the  latter  case  they  are  usually  furnished 
with  two  roots.  An  external  ear  is  present  only  in  one  genus  {Otaria),  the  species  of 
which  inhabit  the  Southern  Ocean. 

The  Seals  are  for  the  most  part  confined  to  the  seas  of  the  extreme  northern  and 
southern  parts  of  the  world,  abounding  especially  around  those  coasts  which  approach 
most  closely  to  the  two  poles.  Of  the  northern  species,  four  have  occurred  on  our 
shores.  Of  these,  however,  only  one,  the  Common  Seal  {Phoea  viiuliHa)^  appears  to' be 
at  all  abundant,  the  others  being  either  confined  to  particular  localities,  or  represented 
by  occasional  individuals  which  may  have  strayed  from  the  cold  northern  regions. 
The  Common  Seal  is  abundant  on  the  coasts  of  Scotland  and  the  Scottish  islands,  but 
further  to  the  south  it  is  less  common.  It  measures  from  three  to  five  feet  in  lengtht 
and  is  of  a  yellowish-gray  colour,  with  brown  and  blackish  spots  on  the  head  and 
upper  surface.    It  occurs  in  vast  profusion  in  tbe  northern  seas,  both  on  the  European 
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Kad  AanotieaiL  eo&ats ;  snd  &&  botli  its  skin  and  th^  oil  ptepvr^  frmn.  ita  fkt  aife  ex* 
ceedinflj  uflefol^  its  capture  k  a  matter  of  no  smiH  oommeretJil  imporUuice,  and 
immenEe  numbers  are  killed  nnixus^j  in  the  nortibena  fieaa,  Tke  oil  k  ezeuUeot  for 
burning  m  lampB^  a&d  the  akin  ij  eithei-  tAtmed,  or  deprived  of  tbe  long  <mter  bmir,  And 
wed  as  far  To  the  Greeolaiiders  and  other  north  era  people  the  Seal  is  still  more  Taliia- 
ble ;  itfi  €Mh  futtuabes  them  with  the  greater  part  of  their  food ;  ita  «kin  oonstitutea  thsb 
prmcip«I  clotHog^  and  serreji  to  eoyer  theif  boata  and  htrts  ;  its  tendons  are  the  llu^adiB 
with  which  the  skins  are  sewn  together,  and  the  thin  *kin  of  th*  i&te«tlii«8  ia  used 
inatead  of  glaAd  in  windows.  In  eaptLYitj  the  Seal  is  rerj  dociJe,  a:ad  ^tiibtts  oocuidflr- 
aUe  attschmomt  to  man  and  a  great  share  of  inlellig«ince.   It  mwj-  he  taught  many  triekt, 

„_  and   will    perform   them    in 

O'Deoieuec 
connwnd, 

Tiie  Harp  fleal  (J 
Grmtlmtdica,  Fig.  96#)  k  m- 
other  Bpcvies  w^Moh  Jtas^occa- 
sionally  becsi  aeen  on  tiie 
British  oooata.  It  ia  a  lai^ 
apeeies  than  His  dmrnm 
Se^  nvnall  J  moas^mng  ahovt 
six  fact  m  length.  It  is  of  a 
gray  or  grayiah^^white  eolotff^ 
wil^  the  face  and!  a  bfroad 
Imiaie  mark  on  the  back  and 
sidea  blatk.  When  q^oite 
yotmg,  how^rer,  it  za  snow- 
whiteT  and  in  thig  state  its  fm 
Fig.  m.-Th0  Bmi.  S»1  [Fhoci.  ^mni^iidiea].  j^  Mghly  priaed.      The  Harp 

Seal  k  ofpecaally  abundant  on  the  ooaaU  of  Greenland,  where  it  almost  ^wsjs 
frequeata  the  ioatiiig  ice,  and  rarely  Tentures  upon  the  shore  or  on  tJie  ahor«  ieo.  It 
ia,  perhapa,  the  most  important  Bpe<:ie«  to  the  Eiqnim&tLx  of  Greenland, 

One  of  the  largest  species  is  the  Gr«at  Seal  {Ph&cs  &ar&ats)^  which  meaaiu«a  m^ 
or  tea  feet  in  length*  Like  the  preceding,  it  is  found  principaliy  atnongat  ice  bogs  in 
the  opoi  at  a,  and  its  akin  k  highly  eafceenied.  It  haa  been  feund  on  our  noc<|iffn 
coasts. 

Anothfu-  large  speciea  k  the  Graj  Seal  {MaHchiBrw  grypkm)^  which  Bieaeitfii 
eight  Of  nine  feet  in  length.  It  k  abimdant  on  the  coasts  of  loeland,  and  all  louid 
the  Scandinavian  peninsula ;  and  from  Mr.  Ball's  statements  it  would  appear  to  be  i 
eonataat  reaident  on  the  Irish  coasts.  The  old  maki  are  exeeedingl  j  qnarrelsomei  and 
bite  each  other  ioveiely  in  their  coateeta.  A  peculiar  species  of  Seal  (P.  OwpiW)  k 
found  in  the  Caspian  Sea,  and  probably  aUo  in  the  two  great  Ukea,  Aral  and  Baikal, 
in  Siberia,  It  k  about  th^  ai^e  of  the  Common  Sed,  and  afford*  an  exoellent  ml,  Ibr 
the  «tke  of  whkh  upwards  of  twentj  thousand  are  killed  ftnnually  in  tke  OMpivi 
alone. 

Ia  tbt  fenui  Sitnoryttakm  tlie  'molar  te©^  ha^ie  the  cxowna  notched,  ao  ti»t 
they  exhibit  &opi  three  to  five  more  or  It^s  dktinet  points  ;  they  are  nvi^f 
furniahtd  wi&  two  loota,  These  animals  arte  peculiar  to  the  Southern  Oceie, 
with  but  one  exsefrtlon,  the  Meuk  Seal  {Himnvrie^m*  mmaeAmt)^  TThich  inhabits  tfce  ) 
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MeSitemaeui.    This  is  a  veiy  large  species,  measuring  from  ten  to  twelre  ftet  in 
lettgfh. 

In  tiier^eiittB  C$§Uiphor%  the  nose  t>f  the  male  is  famislied  irith  a  singular  mppendage, 
iriiidi  is  oapable  of  being  inflated  at  the  will  of  tlM  .animal.  It  indndts  onlf  tw» 
apMiet,  oaeof  wlidiiBanatiTGofthe  Afotioandtheothar  €f  the  AiitavetioSsat.  in 
tttt  litter,  tlie  Sea  Elephant,  or  Bottle-^noeed  Seal  {€,  pnifoMMM^,  tiie  nose  is  capable 
of 'Mag  protruded  into  the  form  of  a  proboscis  of  nearlf  a  fi>oC  long,  whidi  gives  Ike 
flwrtme  a  most  singular  i^peanaioe.  It  is  an  enwmous  animal,  oiften  measoiiag 
tnswaty'iflTe  fsot  in  length,  and,  aooording  to  Peron,  sometimes  no  less  than  tiiirty.  Ik 
fSyhoirBvertef  apeaeeful  disposition,  so  that  men  may  ge  about  amongst  its  herds 'v^lth 
foliBCit  salbty.  It  is  found  about  the  diores  of  desert  islands  in  the  great  (Bouthmti 
Oeean,  and  also  on  botii  ooasts  of  Patagonia ;  and  salt  fdmishes  an  «Kcellent  oil,  it 
Wttsvt  one  time  the  olijeet  of  a  most  active  ptcreuit,  as  many  as  fbrty  thousand  of  ths0t 
admals  being  kilM  annually  on  the  South  American  coasts  in  the  early  part  <d  the 
pwaant  oentury.  The  natural  oonsequenee  of  this  reddess  destroolion  has  bsoa  the 
fSnost  eoinplete  extinction  of  the  Sea  Elephant  in  many  places  where  it  formiriy 
ahsfunded.  In  the  noifthem  species,  the  Hooded  Sed  (C.  eruMa\  the  naaal  appendige 
linmi  a  sort  of  hood,  which  reaches  to  the  back  of  the  head. 

The  Eared  Seals  ifitaria)  are  found  principally  in  the  southern  Seas,  although  some 
of  the  species  extend  to  the  northem  parts  of  the  Pacific  Ocean.  To  this  group 
belongs  the  Sea  Lion  (0.  juhala)  and  the  Sea  Bear  {0.  ursina).  The  latter  is  called 
tfaa  l^ar  Seal,  as  its  skin  fiornishes  that  soft  yellowish  far  which  was  formerly  so  much 
jm,  naa  fiir  making  oaps  and  waisteoats.  It  was  at  one  time  ezoessiyely  abundant 
•bout  the  Falkland  Islands,  and  many  other  islands  of  the  great  Southern  Ooean,  but 
Hm  suunheni  killed  by  the  hunters,  and  the  indiscriminate  mode  in  which  the  ohnse 
warn  aansed  on,  soon  nearly  extirpated  the  animal.  The  larger  males  are  about  stvwa 
feet  long ;  the  females  much  smaller }  its  general  colour  is  grayudi. 

The  Walrus  (Trieheeut  BMfmrus)  which  alone  fornm  the  &mily  Tricheddmy  differs 
ia  wveful  important  characters  from  the  true  Seals.  It  appears,  in  fact,  as  stated  by 
Yon  Baer,  to  be  a  transition  from  the  Cetacea,  with  some  of  the  peculiarities  of  the 
Paohydermata.  The  skull  is  large  and  heavy,  and  the  fcusial  portion  much  more  elon- 
gBted  than  in  the  true  Seals  ;  the  nose  especially  is  broad  and  obtuse.  There  areaix 
ineisor  teeth  in  both  jaws  in  very  young  animals,  but  during  growth  the  whole  of 
these  fiidl  out,  with  the  exception  of  two  in  the  upper  jaw.  The  iqvper  canines  are 
aaormously  long,  ibrming  a  pair  of  large  pointed  tusks  which  pass  downwards 
between  ti^e  sasall  eanines  of  the  lower  jaw,  and  project  a  considerable  distance  below 
1^  ehin.  The  molars  are  very  variable  in  number,  as  they  fall  out  in  proportion  as 
the  animal  increases  in  age,  so  that  when  mature,  it  possesses  fower  of  ^ese  teeth 
than  in  its  earlier  yean.  They  are  of  a  conical  form,  but  worn  away  in  an  obHqne 
direetion  at  the  apex.  The  body  of  this  animal  is  exceedingly  bulky,  but  it  resembles 
the  Seals  in  its  general  form  and  in  the  position  of  the  legs.  It  is  said  sometimes  to 
attain  a  length  of  twenty  feet,  and  a  weight  of  at  least  as  many  hundred  weights. 
The  skin  is  covered  with  a  short  brown  hair. 

The  Walrus,  Morse,  or  Sea-Horse,  as  it  is  often  called,  is  an  inhabitant  of  the  ArcHa 
portions  of  botii  Hemispheres,  and  its  distribution  presents  some  remarkable  peon* 
Uaritiea.  Thus  it  is  fbund  in  two  districts  separated  from  each  by  many  degrees  of 
loBigitude,  and  is  so  entirely  confined  to  these  that  there  are  no  instances  of  its  being 
met  with   in  the   intervening  space.      One  of  these  regions  includes  the  Sea  of 
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Kamtscbatka,  and  a  space  of  ten  or  fifteen  degrees  on  each  side  of  it,  on  the  north 
coast  of  both  Asia  and  America ;  the  other  is  more  extensive,  reaching  from  the  mouth 
of  the  Teniseif  on  the  north  coast  of  Siberia,  westward  as  feu:  as  Baffin's  Bay  and 
Prince  Eegenf  8  Inlet.  Their  northern  limit  is  about  80"  N.  lat,  and  they  oecunred 
formerly  on  the  east  coast  of  North  America,  in  the  Gulf  of  St.  Lawrence,  in  latHnde 
47°  N.  Stray  specimens  occasionally  visit  Iceland,  and  still  more  rarely  the  Scottish 
coasts.  It  is  most  abundant  in  the  first  mentioned  district,  but  also  occurs  in  pro- 
fusion on  the  shores  of  Spitzbergen  and  Nova  Zembla,  where,  as  in  many  other  places, 
it  is  hunted  for  the  sake  of  its  oil  and  tusks.  The  latter  are  often  two  feet  in  length 
and  furnish  a  beautifully  white,  hard  ivory.  The  Morses  are  killed  when  repocdng 
<m  the  shore,  which  they  often  do  in  large  herds ;  the  hunters  get  between  them  and 
the  sea  and  thus  cut  off  their  retreat.  The  tusks  are  employed  by  the  Walma  not 
only  in  defending  himself  from  his  enemies,  but  also  principally  to  assist  him  in 
climbing  on  the  ice.  The  food  of  this  animal  appears  to  consist  chiefly,  if  not 
entirely  of  sea- weeds,  which  affords  a  further  evidence  of  its  relation  to  the  herbivorous 
Cetacea.  Its  flesh  is  eaten,  but  the  accounts  of  voyagers  differ  materially  with 
regard  to  its  qualities,  some  describing  it  as  good,  others  as  just  the  contrary,  and 
according  to  Mr.  Fisher,  the  astronomer  in  two  of  the  northern  voyages,  it  smelt  so 
abominably  that  the  dogs  on  board  would  not  touch  it. 

Order  X. — Carntvora. 

Oenezal  Ghazacteis. — ^In  the  preceding  order  we  had  examples  of  animals 
adapted  for  a  predaceous  resistance  exclusively  in  the  water,  those  constituting  the 
present  order  are  almost  as  exclusively  terrestrial  or  arboreal  in  their  habits,  and 
although  some,  such  as  the  Otters,  prey  upon  fishes,  their  feet  are  still  adapted  iar 
walking,  and  they  are  not  reduced  to  the  same  ungainly  mode  of  progression  as  the 
Seals.    The  Camivora,  therefore,  are  true  quadrupeds. 

The  teeth  are  somewhat  variable  in  form,  but  generally,  as  in  the  Pinnipedia,  the 
molars  show  by  their  compressed  form,  and  sharp  cutting  edges  that  they  aro  intended 
for  the  division  of  flesh.  All  three  kinds  of  teeth  are  always  present.  The  incisois 
are  small,  six  in  number,  and  placed  in  a  transverse  row  across  the  front  of  the  mouth; 
the  canines  are  always  of  a  large  size,  conical,  curved,  and  acute,  especially  in  the 
most  decidedly  carnivorous  species,  where  they  aro  so  long  that  thero  is  usually  a  g^p 
between  the  incisors  and  canines  in  the  upper  jaw,  for  the  reception  of  the  lower 
canine.  Behind  the  canines  each  jaw  bears  several  false  molars,  the  foremost  of  which 
aro  usually  conical  and  inserted  by  a  simple  root.  The  hinder  ones  gradually  approach 
the  form  of  the  true  molar,  which  is  moro  or  less  compressed,  sharp,  and  notch^  at  the 
edge ;  this  is  commonly  known  as  the^e^A  tooth.  Behind  it  thero  aro  often  one  ot  two 
small  tubercular  molars.  In  the  Cats  and  the  most  bloodthirsty  species  in  general,  the 
false  molars  aro  comprossed  and  sharp,  and  the  total  number  of  molars  ia  often  reduced  to 
three,  which  are  all  inserted  by  two  or  moro  roots,  much  compressed,  and  furnished  with 
very  sharp  jagged  edges,  fitting  against  one  another  like  the  blades  of  a  pair  of  scisson, 
an  arrangement  admirably  adapted  for  cutting  through  the  juicy  fibres  of  the  flesh  of 
their  victims.  In  proportion  as  the  animals  aro  intended  for  a  mixed  diet,  the  molar 
teeth  become  broader,  and  moro  tuberoulate  in  their  appearance ;  this  may  be  seen  even 
in  the  common  Dog.  To  give  effect  to  these  sharp,  cutting  teeUi,  the  lower  jaw  in  the 
typical  Camivora  is  articulated  to  the  skull  by  a  regular  hinge  joint  (as  already 
described,  p.  377),  and  the  transverse  position  of  the  condyle  is  distinctly  perceptible 
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even  in  the  less  rapacious  species,  although  to  a  certain  extent  modified.  The 
ascending  ramus  of  the  lower  jaw,  which  giyes  attachment  to  the  muscles  by  which 
the  jaws  are  closed,  is  always  very  large,  especially  in  the  typical  species. 

The  skull  and  face  are  short  and  compact ;  the  former  is  usually  marked  with  very 
strong  ridges,  for  the  attachment  of  the  muscles  of  the  lower  jaw,  and  the  zygomatic 
arches  are  very  wide  to  allow  of  their  passage.  The  orbits  are  incomplete.  The  brain 
and  organs  of  sense  are  always  well  developed ;  the  nose  especially,  in  many  species, 
exhibits  a  greater  degree  of  perfection,  than  in  any  other  animal.  The  eyes  are  usually 
large  and  full,  and  the  pupils  possess  a  great  power  of  contraction  and  dilatation  to 
adapt  the  creatures  for  their  generally  nocturnal  mode  of  existence.  Nearly  all  the 
species  possess  a  distinct  external  ear.  The  mouth  is  surrounded  with  soft  Hps,  from 
which  long  whiskers  project  on  each  side ;  these  are  supplied  with  nerves,  and  evidently 
constitute  delicate  tactile  organs.  The  tongue  is  always  long,  thin  and  free,  and  the 
animals  drink  by  the  well  known  process  of  lapping.  The  mammse,  which  are  always 
placed  on  the  belly,  are  usually  numerous,  and  many  of  the  animals  are  very  prolific. 
The  young  are  always  bom  blind. 

The  form  of  the  body,  the  development  of  the  tail,  the  length  of  the  legs,  and  the 
Btnicture  of  the  feet,  vary  greatly  in  the  different  families  of  tJiis  order.  The  toes  are 
distinctly  divided,  and  armed  with  claws ;  they  are  usually  five  in  number  on  the 
anterior,  and  four  on  the  posterior  feet,  and  none  of  them  are  ever  opposable.  The 
principal  peculiarities  in  the  construction  of  the  feet  have  reference  to  the  mode  in 
which  they  are  applied  to  the  ground,  and  as  this  is  in  direct  connection  with  the 
habits  of  tiie  animals,  and  always  corresponds  with  other  important  characters,  the 
differences  observed  in  the  structure  of  the  extremities,  are  of  great  value  in  the  dis- 
crimination of  the  families,  and  have  even  been  employed  in  the  primary  division 
of  the  order  into  groups.  The  most  predaceous  species  are  possessed  of  extraor- 
dinary activity ;  their  bodies  are  light  and  muscular,  their  legs  are  long,  and  their 
short  toes  alone  are  applied  to  the  ground ;  they  walk,  as  we  should  say,  on  tip-toe, 
and  they  are  accordingly  called  IHgitigrada,  Those  species  which  are  intended  for  a 
more  or  less  vegetable  diet,  are  heavier  and  endowed  with  far  less  agility ;  their  toes 
are  longer,  and  they  apply  the  whole  foot  including  the  metatarsus  and  tarsus  to  the 
ground  in  walking ;  these  are  denominated  Flantigrada,  These  two  groups,  however, 
shade  off  almost  insensibly  into  one  another,  and  some  [naturalists  have  proposed  the 
formation  of  an  intermediate  group,  containing  those  Camivora  in  which  a  portion  of 
the  sole  is  applied  to  the  ground,  under  the  name  of  Semi-plantigrada, 

DiTiBions. — The  first  of  the  above  groups,  the  IHgitigrada,  includes  the  most 
typical  members  of  the  order.  The  first  family  is  that  of  the  Canida,  or  Dogs,  in  which 
the  head  is  more  or  less  conical  and  pointed  in  front,  from  the  jaws  being  somewhat 
produced,  and  the  legs  are  of  equal  length,  the  anterior  furnished  with  five,  and  the 
posterior  with  four  toes,  all  armed  with  non-retractile  claws.  The  dentition  is  compli- 
cated. There  are  three  false  molars  on  each  side  in  the  upper,  and  four  in  the  lower 
jaw ;  these  gradually  increase  in  size  posteriorly,  and  approach  the  true  molar  in  form. 
The  latter  is  very  large,  compressed,  and  cutting,  and  is  followed  in  both  jaws  by  two 

f5  —  ft 

small  tubercular  teeth ;  the  total  number  of  molars  Is  thus,  = ^.     The  tongue  is 

soft  and  destitute  of  homy  spines. 

Of  this  family  our  Domestic  Dog,  {Cams  familiaris),  is  an  excellent  example.  The 
domestication  of  this  invaluable  animal  is  undoubtedly  the  greatest  triumph  of  which 
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man  can  boast  oyer  the  brute  ereation ;  ia  ail  bis  AMmlties,  both  of  body  wmi,  noni,  be 
bas  become  more  completdj  sfriMenrieiit  t»  bia  master  thm'any  other  mdaml,  oai  vH^ 
out  his  assistance  it  seems  pntty  eectaiB  that  ^e  dominion  of  man  e^por  wamtf-di  the 
oommrai  domestic  aniwaU^  iroald  never  have  been  so  eooq^lole  m  it  vow  ii.  All  the 
fltrmgtii,  courage,  and  inl^igenoe  wfaidi  tiie  Doy  poaseaeea,  «re  wOUaffy  pot 
the  aerTiee  of  his  master ;  to  use  the  words  of  Profeawwr  BeD,  <*  It  is  in  tkb  Dog 
tiiat  we  find  those  qualities  whidi  fit  him  for  that  mors  intiomte  OBBOciatioa  wMi  his 
conqueror,  by  which  he  becomes  his  friend  and  componion,  whilst  otill  hoi  ftiithM  and 
humble,  and  laborious  aerrant,'*  and  as  tiie  same  anther  odds,  "  It  is  BSpsMMo  ts 
rdleet  without  the  most  hindly  and  grateful  omoCiens,  on  the  unwoaiiod 
the  unflinching  courage,  the  imchanging  faithf ulneas,  the 
ing  attachment,  which  ofaaimcterise  his  rslatien  to  mankind.'*  Ao  it  wwM  ho  i»> 
possible  in  the  limited  spaee  to  which  we  ove  neeessarify  oonftMod,  to  gioo  mtf  bout  fSba 
most  haeknied  account  of  the  history  and  habits  of  the  diffsrsnt  laoso  of  tkli  mUo 
animal,  we  ^aU  mo^  relhr  tothe  iaet,  that  although  wild  rseos  of  Da|[a  hflooftoontand 
in  different  parts  of  the  world,  it  is  supposed  that  these  are  merely  tiie  proyy  of  fltny 
tame  individuals,  and  the  original  stock  of  (he  Dog  is  still  nnkttO>wn.  llbeflO'vlU'Dogs 
howvver,  as  well  as  sereral  of  the  broods  found  half-ioeUdaod  amongot  aoasoiflMigi 
nations,  exhibit  a  yery  marked  resemblanoe  to  the  Wolf  (Cmmm  k^fmf^  aaA  -aoBf 
naturalists  are  of  opinion  that  all  our  yarietiea  of  Dogs  owe  tiieir  origin  to  Huyfc 
animaL 

The  osteologiBid  atmetore  of  ^e  Wolf  and  tbd  Dog  aro  ifkntkal,  om 
is  a  still  more  importaoat  point  their  period  of  goatation  is  ciaetly  flio  asmn  (wntj  fl— i 
days) ,  so  that  impvobohle  as  it  may  at  first  si^t  appaarv  ^bmr%  is  no  aM^  giost  4tUkmhif 
m  the  way  of  the  supposition  of  tiieir  specific  identity,  fisa  gonenil  opkmsm«f  A* 
complete  intiaetahility  of  the  Wolf  is  oeitainly  withont  foaadatiDn  ;  Ihia 
hibits  a  good  deal  of  the  aagocity  of  the  Dog,  and  there  ia  ot  aU  Ofenfti,  ono 
on  reeord  of  his  showing  as  great  a  regard  for  his  master  am  tho 
affsetionate  of  tiie  domestic  rariedea  of  ihe  Dog. 

Tho  Common  Wolf  was  formeriy  an  inhabitant  of  this  oonntry,  hot  has  mow  haoa 
entinct  fiv  many  years.  It  still  occurs,  however,  in  all  the  unfrcMfuonted -porta  of  Ae 
Gotttinent  of  Europe,  and  the  north  of  Asia,  reaiding  prineipany  in  tte  monnlBm 
forests,  whence  it  firsquently  descends  upon  tiw  inhabited  diatriols  and  eonmnts  gnit 
lavages  amongst  domesticated  animals  of  all  kinds.  It  is  about  the  aixe  of  o  Incgo  dog, 
but  leaner  and  more  gaunt  in  its  appearance;  its  oyea  havn  a  peculiar  ohliqiiit jf ,  whieb 
give  it  anythiDg  but  an  agreeable  expression  oi  countenanoe.  Ao  in.  tho  dosoestic 
Dog,  the  pupils  of  its  eyes  are  round,  and  it  ahraya  hunts  ita  posy  in  paidm,  at  kast 
when  the  object  of  pursuit  is  of  large  sine.  Several  distinet  spedea  of  Wolvos  an 
found  in  different  parts  of  the  world,  but  they  aU  resemble  the  Common  Wolf  ia 
tiieir  habits.    One  of  the  finest  vptedes  is  the  North  Aaaorioan  ttack  Wolf  {0mm 

The  Jackal  {Omn$  amrema)  is  another  well-known  spedea  of  thia  SMsiily,  whieh, 
like  the  Wolf^  hunts  its  prey  in  peeks.  It  is  a  noofcnmal  animal,  lying  oonoeoled  in 
holes  during  the  day,  and  uttering  the  most  horrible  yells  during  its  nocturnal  peregri- 
nations. It  feeds  fkody  on  carrion  of  all  kinds,  and  is  thus,  like  the  Vultures,  of  no 
little  serrice  to  the  inhabitants  of  the  warm  countriea,  wheio  it  dwells^  in  tho  vomofsl 
of  nuisanoea.  Tho  ooonaon  JiM^al  occurs  in  aU  parts  oi  the  South  of  Aaia  and  Sortb 
Aftioa ;   die  Cape  of  Good  Hope  is  inhabited  by  another  spooisa,  tho  Blaok-boeksd 
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Jaekal  (C  ffutomtbu).  The  Jackal  ii  «ft«a  tten  in  attesidanoe  upmi  Ibe  lioa,  and  it 
ktta  always  been  a  conunon  belifff  that  he  van  idbwn  tiia  'pctj  for  thaaiMMilled  King  of 
Bewts,  taoA  neehrcd  a«amall  ^lare  of  it  ibr  hwiiwilf  The  tmtk  is,  howerer,  that  ihit 
ladal  only  ibUawB 'die  lion  in  order  to  make  a  meal  upon  his  leavings. 

The  FoK  {Titipm-milfaris),  the  only  -wild  iBiitish  species  of  this  family,  is  too  well 
iBn<Mni  to  Beed  dModption.  It  is  the  type  of  a  second  section  of  the  family,  in  which 
the  puf  ik  are  dJiplacal  w^en  contract^  It  js  tobUgy  and  nocturnal  in  its  habits, 
mdliwooiioealed dnring'ike  day  in  iti k«noir«  wt^iA k eitiier  azoaTates  for  itself  or 
trik«f  by  force  front  aome  other  burrowing  tmauS^midk  as' the  Badger  or  Babbit. 
Eabkili,  Bbores,  and  Purtridges  constitute  its  InKNoitadBBod,  and  it  ako  fpequently 
aialna  a  Beoturaal  inmiiaiQn  into  the  farm-yard,  when  ft  eoawMtw  aad  kavoo  amongst 
ika  ponltry*  When  poultry  and  game  are  not  to  be  kad,  the  Fox  will  tontent  himself 
^nth  MintiX  .ammffla  of  any  kind,  not  orw  disdainiag  worms  and  insects ;  when  he 
vetideaiiMr  theooant,  bo  viU  resort  to  tko  beach  to  Ised  on  MbUusca  and  Crustacea, 
mid  some  of  the  old  natumlists  give  a  ludicrous  aecoont  of  the  Fox  putting  his  tail  into 
Hio  irater  to  eateh  Grabs.  In  its  character  the  Fox  is  excessiyely  cunning,  and  in  fact 
kaa  been  iMX>Terbial  fi»r  this  quality  from  a  very  eaily  period.  Its  appearance  corres- 
ponAi  exaedy  'with  its  oharacter,  and  the  common  proverb  which  adopts  the  Fox  as 
tiio  iiublum  of  slyneae  and  eunning  is  certainly  hx  Jxappier  than  that  in  whieh  the  Lion 
flgvraa  aa  the  i^fmb^  of  courage  and  magnanimity.  Fox-hunting  is  to  be  regarded  as 
Ik0  national  aport  of  ibis  oonntry,  and  in  a  bunting  diatrict  it  would  he  re^garded  as  an 
Mt  of  Ae.vuMt  beinoua  nature  to  kill  one  of  theie  animala,  accept  with  the  assistance 
jadT  a  laiige  pack  of  dogs  and  a  posae  of  kuntsmen.  BuJt  £nr  tiiia  protection  the  Fox 
wmM  do«btleaa»  like  the  WoU^  have  been  long  sinee  extinct  in  England. 

Tk»  nnm»tMi8  loredgn  speoies  of  Fonea  all  reaemble  our  conunon  Fox  in  their 
JMntaiandai^>earanee.   The 

however,  appears  to  possess 
leaa  running  than  njost  of 
^e  other  apeciee,  for,  accord- 
jiag  to  Sir  John  JBidiardaon, 
Ikey  will  stand  by  whiLit 
ibo  trap  ia  being  prepared 
Ibr  them,  and  walk  straight 
into  it  as  soon  as  the  hunter 
baa  left  it.  This  animal  ia 
peculiar  to  the  Arctic  por- 
tions of  North  America, 
where  it  is  exceedingly 
abundant.  During  the  sum- 
mer it  is  of  a  blackish- 
brown  colour,  but  on  the 

approach  of  winter  the  coat  becomes  white,  and  excessively  long  and  thick,  forming  a 
nxost  admirable  protection  against  the  extreme  cold  which  prevails  in  those  high 
northern  latitudes.  In  this  dress  the  Arctic  Fox  is  an  exceedingly  beautiful  little 
animal.  It  is  destitute  of  the  disagreeable  smell  usually  evolved  by  the  Foxes  and  its 
fiesh,  when  young,  is  said  to  be  very  good. 

Africa  possesses  several  species  allied  to  the  Foxes,  in  which  the  ears  attain  a  great 
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Fig.  861.--The  Arctic  FaxiVulpes  lagoptu). 
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size.  One  of  these  is  the  Fennec  {Megtdotia  zerda)  of  Egypt  and  Nubia,  and  another 
the  Otocyon  Laiandii  of  the  Cape  of  Good  Hope.  The  Cape  is  also  inhabited  by  a  very 
singular  species  of  Dog,  which  evidently  forms  the  passage  from  the  present  ftamily  to 

that  of  the  Hyeenas.  This  is 
the  so-called  Cape  Hunting 
Dog  {Lyeaon  pietusy  Fig. 
362),  which  resembles  the 
true  Dogs  in  its  dentition, 
but  exhibits  a  tendency  to 
sink  in  the  hind  quarters, 
and  has  only  four  toes  on 
all  the  feet, — both  charac- 
ters which  indicate  an  ap- 
proach to  the  HysBnidse,  with 
which,  in  fe^t,  it*  has  been 
included  .by  some  zoolgistf. 
It  is  about  the  size  of  a  good 
large  Dog  or  small  Wolf; 
its  ground  colour  is  a  sort 
of  reddish  or  brownish  yel- 
low, curiously  mottled  and  patched  with  black  and  white.  It  is  a  fierce  and  active 
animal,  and  as  it  occurs  in  great  abundance  on  the  frontiers  of  the  Cape  settlements, 
and  always  hunts  the  larger  animals  in  packs,  it  does  immense  damage  to  the  sheep, 
and  even  cattle  of  the  colonists.  It  appears  to  have  an  epicurean  fancy  for  Ox-tails, 
as  it  will  steal  down  upon  the  cattle  when  they  are  asleep,  and  bite  off  their  tails.  It 
is  said  to  stand  somewhat  in  awo  of  the  hoofs  of  Horses,  but  yet  often  inflicts  such 
injuries  upon  them  as  they  cannot  survive.  In  captivity  it  appears  to  be  one  of  the 
most  intractable  of  animals. 

The  second  family  is  that  of  the  Felida,  or  Cats,  the  most  typical  forms  of  the  ordor, 
in  which  the  predaceous  disposition,  and  the  means  of  gratifying  it,  are  developed  in 
the  highest  degree.  In  these  animals  the  head  is  short  and  almost  rounded  in  its 
form,  for  although  the  zygomatic  arches  and  ridges  are  greatly  developed,  the  musdes 
for  moving  the  jaws  are  so  exceedingly  large  as  to  fill  up  all  the  cavities,  and  produce 

a  smooth  plump  surface,     llie  jaws  are  short,  and  the  dentition  is— Incisors,  r; 

r.     .         1-It.  ,         4  —  4^,,        2-2^ 

Canines,  :j -]  Prae-molars,  ^^  ^  ;  Molars, ^.     The  canines  are  long,  sharp. 


Fig.  362.— Cape  Hunting  Dog  [Lycaon  pUtm). 
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compressed,  and  cutting ;  the  prse-molars  are  furnished  with  two  roots,  compressed, 
pointed,  and  serrated ;  the  flesh  teeth  or  true  molars  are  very  large,  sharp-edged,  and 
terminated  by  two  or  three  points ;  and  behind  the  flesh  tooth  in  the  upper  jaw  there 
is  a  small  tubercular  tooth,  which  is  wanting  in  the  lower  jaw.  In  addition  to  this 
formidable  apparatus  of  cutting  teeth,  the  tongue  in  these  animals  is  covered  with 
small  recurved  prickles,  with  which  the  Cats  are  enabled  to  lick  the  last  particles  of 
flesh  from  the  bones  of  their  prey. 

In  the  form  of  their  bodies  the  Cats  are  all  light,  and  excessively  muscular,  so  that 
their  activity  is  most  astonishing.  Their  legs  are  usually  of  moderate  length,  bat 
exceedingly  powerful,  and  the  toes  are  armed  with  long,  curved,  and  acute  daws, 
which  arc  preserved  from  being  blunted  by  a  pecuUar  arrangement  of  the  phalanges. 
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For  this  purpose,  the  last  or  daw  joint  of  each  toe  is  drawn  back,  bj  ligaments 
attached  to  the  penultimate  joint,  until  it  assumes  a  perpendicular  i>osition,  when  the 
elaw  which  it  supports  is  completelj  retracted  within  a  sort  of  sheath,  and  is  entirelj 
concealed  by  the  fur.  This  is  effected  by  the  elasticity  of  the  ligaments,  and  without 
any  exertion  on  the  part  of  the  animal.  But  when  a  Cat  is  about  to  strike  its  prey, 
the  daw  joint  is  pulled  down  by  the  flexor  muscles,  and  the  formidable  talons  are  then 
protruded,  ready  to  be  buried  in  the  flesh  of  the  victim.  The  lower  surface  of  the  foot 
is  furnished  with  thick  ball-like  pads  of  the  epidermis,  upon  which  the  animal  walks, 
and  these  are  the  cause  of  the  peculiarly  noiseless  tread  which  is  characteristic  of  all  the 
members  of  this  family.  They  dways  take  their  prey  by  springing  suddenly  upon  it 
from  some  conceded  station,  and  if  they  miss  their  aim  in  the  first  attack,  rarely 
follow  it  up.  They  are  all  accordingly  cowardly,  sneaking  animals,  and  never  willingly 
face  their  enemy  imless  brought  to  bay  or  wounded,  trusting  dways  to  their  power  of 
surprising  their  victims  by  the  dd  of  their  stedthy  and  noiseless  movements.  They 
are  noctumd  and  sditary  in  their  habits,  or  at  most  live  in  families.  They  are  distri- 
buted in  all  parts  of  the  world,  with  the  exception  of  Australia,  but  principally  in  the 
warmer  regions,  where  done  the  larger  species  are  met  with. 

Unquestionably  the  most  cdebrated  spedes  of  this  family  is  the  Lion,  which  has 
in  all  ages  been  regarded  as  the  personification  of  courage  and  magnanimity.  For  his 
reputation  he  has,  however,  been  mainly  indebted,  like  many  other  impostors,  to  his 
noble  appearance,  which  is  greatly  owing  to  his  possession  of  a  large  mane  of  long 
hairs ;  in  his  habits  he  is  as  genuine  a  Cat  as  the  Tiger,  with  whose  bloodthirsty 
and  cruel  disposition  the  supposed  good  qualities  of  the  Lion  have  been  so  frequently 
contrasted.  Zoologists  have  described  severd  species  of  Lions,  forming  the  genus  Leo  ; 
they  are  distinguished  from  the  other  Cats  by  their  tufted  tails,  and  by  the  uniform 
colour  of  their  skin.  The  best  known  species  is. the  African  Lion  {Leo  Jfricanua), 
which  enjoys  a  wide  distribution,  extending  all  over  the  continent  of  Africa,  and  into 
the  southern  parts  of  Asia.  It  is  a  magnificent  species,  generally  furnished  with  a 
long  flowing  mane  in  the  mde ;  the  other  supposed  species  differ  principally  in  the 
devdopment  of  this  appendage,  and  in  one,  the  Maneless  Indian  Lion  {L.  ffoofratteruis)^ 
the  mane  is  quite  absent.  It  must  be  confessed,  that  the  specific  distinctness  of  these 
different  forms  of  Lions  is  very  doubtful.  The  Lion  lives  principally  in  dry  desert 
tracts  of  country  covered  with  brushwood,  amongst  which  he  lies  during  the  day,  and 
prowls  about  at  night  in  pursuit  of  the  large  herbivorous  animals,  generdly  watching 
for  them  at  the  places  where  they  come  to  drink.  In  stormy  nights,  the  South  African 
Lion  is  said  to  be  particularly  active,  as  the  panic  produced  amongst  his  victims  by 
the  strife  of  the  elements  renders  less  caution  necessary  in  approaching  them. 

In  the  typical  genus  Felts,  the  tail  is  elongated,  but  destitute  of  a  tuft,  and  the 
sikin  is  dmost  dways  marked  with  stripes  or  spots.  These  animals  are  mostly  in- 
habitants of  the  forests,  where  many  of  them  climb  trees,  not  only  in  pursuit  of  birds 
and  other  arbored  creatures,  but  also  for  the  purpose  of  springing  down  from  the 
branches  upon  animals  that  may  pass  beneath  them.  The  finest  species  of  this  group 
is  the  Tiger  (FtUs  tigris),  which  equals  the  Lion  in  size,  but  exceeds  him  in  activity. 
His'appearance,  from  the  absence  of  the  mane,  is  not  so  noble  as  that  of  the  Lion ;  but 
the  bright  tawny  colour  of  his  skin,  with  its  clear  stripe*  of  black,  render  him  one  of 
the  most  beautiful  of  quadrupeds.  Th3  Tiger  is  exclusively  an  inhabitant  of  the  south 
of  Asia. 

The  Leopard  {FelU  Leopardus)  is  a  smaller  species  »Aan  the  Tiger,  but  equally 
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beMitifttl  in  appeanuMe,  his  skia  being  of  the  rnamt  brif^t  ivtrnj  hiWy.  moftt  eLbpa/Stf 
marked  with  drolet  of  black  apots.  Tha  Le^^d  exhibita  aome  Yarialunay  wfaiflh 
ha?re  led  to  its  a^aratioii  into  two  ot  iMre  apeciei ;  but  thaae  appaar  to  laati^poa  i 
Tegy  slight  foundation,  and  there  is  aoaarcely  any  diflBBvence  to  be  fooad  betwenn  ^eeU 
mens  of  Leopards  from  the  most  distant  loealitiaa.  It  ia  rery  wideljr  diatribfated,  being 
found  in  all  the  tropical  parte  of  the  Old  World.  In  America  ita  plaoe  ia  taloeA  by  thi 
Jaguar  (Felts  Onoa)^  which  resembles  it  in  ookrar  and  the  general  ■migaTnflaf  a£  the 
spote  but  is  intermediate  in  aize  between  the  Leeward  sood  the  lig^,  and  of  % 


Fig.  869^Tlfee  LMpnd  (JWit  LeopmHhu), 

form  than  either.  The  Jaguar  is  distributed  throughout  the  wanner  parts  oT  the  cooh 
tinent  of  America,  although  in  the  more  inhabited  districts  it  is  now  nearly  extinet 
It  is  an  exceedingly  active  and  powerful  animal ;  like  the  Leopard  it  climbatreea  weD^ 
and  can  also  swim  with  ease  across  rivers,  in  the  neighbourhood  of  whieh  it  is  genenUy 
met  with.  It  is  said  to  carry  off  a  Horse  or  a  Bullock  without  any  difficulty.  Another 
large  American  species  is  the  Puma  (F.  eoncohr)y  which  is  remarkable  in  this  genus  fiv 
the  imiform  dun  colour  of  its  skin.  It  is  more  widely  dispersed  than  the  Jaguar,  ex- 
tending its  range  into  the  temperate  countries  of  both  North  and  South  America.  The 
Puma  is  smaller  and  leas  powerful  than  the  Jaguar,  and  is  of  a  mUdcr  and  mom 
cowardly  disposition  than  most  of  the  larger  Cats. 

Besides  these  large  Gats,  both  hemispheres  poseess  numerous  smaller  fi^edes,  aoch 
as  the  Ocelots  of  the  New  and  the  Clouded  Tigers  of  the  Old  World;  these  are  generally 
marbled  or  clouded  with  streaks  and  spots  of  black  upon  a  light  gpround.  Theae^  like  our 
Wild  Cat  {F,  eatus),  the  only  truly  British  species  of  this  family,  are  all  inhabitants  of 
wooded  places,  where  they  frequently  aaoend  the  trees.  The  Domestic  Cat  ia  not 
descended  from  the  European  Wild  Cat,  and  its  origin  is  still  a  matter  of  dispute. 
M.  Etippell  has  discovered  a  species  of  Wild  Cat  in  Kubia  (F  manieulaia)j  which  closely 
resembles  the  domestic  breed  of  the  aneient  Egyptians;  and  he  conaidiers  it  probable 
that  all  our  Cats  may  be  derived  from  this  species.  This  cat,  however,  presents  several 
characters  of  some  importance,  in  which  it  differs  from  the  Domestic  Cat,  vad  tbe 
question  cannot  be  regarded  as  set  at  rest  by  M.  Buppdl's  discovery. 
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TIu»  LgpnztB  difBar  from  the  ordinary  Cats  in  the  ahortnesa  of  tlieir  tails,  and  tke 
poneaaion  of  pencils  of  hairs  at  the  tipa  of  the  ears.  Thej  are  ratiber  small  Cats,  which 
feed  principally  on  birds  and  small  Mammalia,  in  pursuit  of  which  they  often  climb  to 
tha  tops  of  hi{^  trees.  Sereral  species  are-  loimd  in  the  northem  parts  of  both  hsmi- 
spheres,  in  Canada,  Sweden,  Buasia,  and  Siberia;  these  are  coated  with  a  long  thick 
fiir,  which  is  in  oonsidenible  revest.  The  exact  number  of  these  northem  species 
does  not  appear  to  be  Tery  eorrectly  astertained;  they  are  all  of  a  gray  or  reddish-gray 
eolour.  A  neady  allied  form  is  the  Caracal  (Rlis  earuetU),  which  is  CTidently  the 
Lynx  of  the  ancientSj.  and  exijoys  an  equally  wide  range  with  the  Leopard. 

Besides  thesa  wa  hare  a  group  of  Cats  in  which  the  legs  are  rather  long,  the  body 
long  and  slender,  the  head  small  and  rounded,,  and  the  skin  simply  spotted,  such  as  the 
Senral.  (F.  mrvai)  and. tha  Chans  (F.  ckam)y  both  natives  of  Africa.  These  seem  to  lead 
from  the  true  Cats  t»  the  remark^le  Cheetah,  or  Hunting  Leopard  {CynaUurusjvbatiu)^ 
in  whieh  the  daws  are  but  slightly  retractile,  and  which,  in  its  docility  and  some 
other  respects,  t^pfpeara  alanost  intermediate  between  the  Dogs  and  the  Cats. 

In  siae  the  CSieelah  is  inferior  to  the  Leopard,  which  he  somewhat  resembles  in 
general  form,  although  ha  is  of  a  more  slender  make,  and  supported  upon  much 
longer  legs.  His  skin  is  not  so  sleek  as  that  of  the  generality  of  Cats;  it  is  of  a 
light  ydlowish  fetwn  colour  aboye,  and  white  beneath,  and  the  back  and  sides  are 
carered  with  a  number  of  black  spots,  which,  howeyer,  are  not  arranged  in  ringa  as 
in  the  Leqpard  and  Jaguar.  The  tail  is  long  and  ususlly  curled  at  the  extremity. 
The  CSieetah  is  found  in  all  the  warm  parts  of  the  Old  World,  from  the  Cape  of  Good 
Hopa  to  Ludia  and  the  islands  of  the  Lidian  Ocean, .  but  it  is  ooly  in  India  and 
Persia  that  it  a^qpeazs  toi  be  trained  for  the  purpose  which  has  obtained  it  the  name  of 
the  Hunting  Leeward.  In  these  countries  they  are  employed  in  hunting  Antelopes ; 
they  are  tdien  into  tha  field  chained  and  hooded,  in  a  cart,  and  when  the  game  is  in 
yiaw  they  are  taken  out  and  set  at  liberty,  the  keepers  carefully  directing  their 
attention  to  their  intended  yictims  as  soon  as  the  hoods  are  removed  from  their  eyes. 
They  then  steal  towards  the  Antelopes  with  all  the  characteristic  caution  of  the  Cats, 
imtil  they  have  nearly  reached  their  unsuspecting  victims,  when  they  execute  five  or 
six  tremendous  bounds  with  inconceivable  velocity,  spring  at  once  upon  their  terrified 
prey,  bring  it  to  the  ground,  and  sate  themselves  with  its  blood.  The  keepers  then 
approach,  coax  the  Cheetah  to  leave  his  victim  by  caressing  him  and  throwing  him 
pieceaof  meat,  when  he  is  again  hoodwinked  and  chained  in  the  oar.  The  Cheetah 
appears  to  be  perfectly  aware  that  he  is  no  match  for  the  Antelopes  in  speed,  for  if 
his  quarry  escapes  his.  first  attack,  he  never  attempts  to  pnsue,  but  returns  to  his 
master  with  a  dejected  air»  In  confinement  the  Cheetah  never  exhibits  the  ferocity 
usual  with  all  the- larger  and  most  even  of  the  smaller  cats,  and  in  fact  in  its  general 
disposition  presents  a  certain  resemblance  to  the  Dogs; 

The  Syamia^  or  Hya»nas,  form  a  remarkable  group,  peculiar  to  the  warmer 
regions  of  the  Old  World,  which  evidently  unites  the  two  preceding  families  with  the 
fcUowing  ona.  In  te  genernl  form  of  the  body  they  somewhat  resemble  the  Bogs, 
whilst  in  their  dentition  they  rather  approach  the  Cats,  and  they  resemble  the  YiverridsD 

in  tha  posaession  of  a  pouch  under  the  anus.  The  teeth  arc— incisors  -,  canines     ■ , 

3  —  3                 2  —  2 
ptasmolars  ^ x,  molars   •= =-,  the  hindermost  molar  in  the  upper  jaw  being  tuher- 

eolar,  like  that  of  the  Cats.    The  hind  legs  are  much  bent,  so  that  the  hind  quarters 
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of  the  Hyssnas  are  always  lower  than  the  shoulders  ;  the  feet  are  all  famished  with 
four  toes,  armed  with  strong  claws,  which,  like  those  of  the  Bogs,  are  not  retractile. 
The  tongue,  as  in  the  Cats,  is  roughened  with  prickles. 

The  chief  residence  of  the  animals  of  this  family  is  on  the  Continent  of  Africa,  and 
principally  at  its  southern  extremity;  only  a  single  species,  the  common  Striped 
Hyena  {ITyana  striata) ,  being  found  beyond  that  limit  They  pass  the  day  in  caves, 
or  in  holes  which  they  dig  in  the  ground  with  their  powerful  fore  feet.  At  night  thej 
come  forth  in  search  of  their  food,  which  consists  partly  of  the  flesh  of  animals  which 
they  run  down  in  packs,  and  partly  of  carrion;  the  common  species,  as  is  well  known, 
constantly  frequents  cemeteries,  where  it  digs  up  recently-interred  bodies  for  its  dis- 
gusting repasts.  Their  jaws  and  teeth  are  enormously  strong,  and  capable  of  crashing 
the  most  solid  bones ;  when  they  bite  they  hold  on  obstinately,  and  it  is  with  difficult7 
they  can  be  made  to  let  go  their  hold.  The  voice  of  the  Striped  Hynna,  under  circum- 
stances of  excitement,  resembles  a  most  unearthly  laugh,  whence  the  animal  is  com- 
monly known  as  the  **  Laughing  HyaBua,"  When  heard  at  night,  in  the  places  fre- 
quented by  these  animals,  it  is  no  wonder  that  this  sound  produced  a  supernatural  effect 
on  the  fertile  imaginations  of  the  Orientals,  and  there  is  no  doubt  that  the  grave-yard 
demons  or  Ghools  of  the  Arabian  mythology  are  merely  exaggerated  representations  of 
the  Hyaena.  Amongst  the  ancient  Greeks  and  Romans  we  find  somewhat  similar 
notions  prevailing  with  regard  to  the  Hysena, — it  is  described  by  Pliny  as  imitating 
the  language  of  men,  to  induce  them  to  approach  it,  that  it  might  make  a  meal  of 
them  more  conveniently.  Notwithstanding  the  general  opinion  of  the  irreelaimable 
ferocity  of  the  Hyaena,  it  has  occasionally  been  tamed,  and  would  then  follow  its 
master  about  and  fawn  upon  him  like  a  Dog.  The  Spotted  Hysena  (JT.  eroeuta)  of 
South  Africa,  also,  is  frequently  domesticated,  and  behaves  very  much  like  a  Dog. 
This  animal  is  exceedingly  common  in  the  neighbourhood  of  the  Cape  of  Crood  Hope, 
where  it  commits  great  ravages  amongst  the  cattle  ;  and  in  the  Kaffir  eountry,  where 
they  are  very  numerous,  they  often  break  into  the  huts  of  the  natives  and  carry  off  the 
young  children.  The  bones  of  a  species  of  Hysena,  nearly  allied  to  these,  but  of  the 
size  of  a  Bear,  have  been  found  in  some  caves  in  Britain,  together  with  those  of  herhi- 
vorous  animals  with  the  marks  of  the  Hysena's  teeth  upon  them,  thus  proving  that  at 
a  recent  (geological)  period  this  island  must  have  been]  inhabited  by  a  very  laige 
species  of  this  genus.    This  Hyaena  is  called  H.  spelceus,  or  the  Cave  Hysena. 

The  Froteles  Zalandii,  the  Aardwolf,  or  Earthwolf,  also  a  native  of  the  Cape,  is 
considered  by  some. authors  as  uniting  the  Hyaenas  with  the^Dogs,  by  others  with  the 
Civets  {Viverrida).  Like  the  Dogs,  it  has  five  toes  on  the  fore  feet,  and  in  its  general 
form  it  is  certainly  intermediate  between  the  typical  Hyaenas  and  the  Dogs,  but  its 
dentition  agrees  with  the  former.  It  is  about  the  size  of  a  Fox,  of  a  yellowish-graj 
colour,  with  transverse  black  stripes  on  the  sides. 

"With  the  Hyaenas  we  quit  the  series  of  true  Digitigrade  Camivora ;  in  the  tvo 
next  families  the  animals  apply  a  portion  of  the  sole  to  the  ground,  but  the  heel  is 
always  raised ;  these  form  the  section  of  the  Semi-plantigrada.  The  first  family  of  this 
group  is  that  of  the  Viverrida;,  or  Civets,  which  are  evidently  very  nearly  allied  to  the 

Hyaenas.    The  teeth  in  this  family  are— incisors  -,  canines  ,  prsemolars  — ^ 

3  —  3 
molars  ^ -,    The  canines  are  large  and  sharp ;  the  false  molars  conical  and  pointed; 

the  flesh- tooth  is  large  and  sharp,  and  furnished  with  an  inner  process;  and  behind  it 


THE  CIVETS, 


481 


are  two  tubercular  molars  in  the  upper  and  one  in  the  lower  jaw.  The  tongue,  as  in 
the  two  preceding  families,  is  prickly.  The  body  is  elongated,  and  supported  upon 
short  legs,  which  have  either  four  or  five  toes  on  all  the  feet,  furnished  with  semi- 
retractile  claws ;  the  muzzle  is  produced  and  sharp,  the  tail  very  long  and  tapering, 
the  hair  coarse,  and  in  the  neighbourhood  of  the  anus  there  is  a  glandular  pouch, 
which  secretes  a  strongly  odorous  matter.  This  substance,  well  known  as  civetj  was 
formerly  in  great  repute  both  as  a  medicine  and  as  a  perfume,  as  indeed  it  still  is 
in  many  of  the  coimtries  inhabited  by  these  animals ;  and  eyen  here  we  find  the 
Civet  Cat,  as  it  is  called,]  still  holding  its  traditional  post  as  the  sign  of  perfumers' 
shops. 

"With  the  exception  of  one  species,  the  Bassaris  astuta,  a  native  of  Mexico,  the 
Civets  are  all  inhabitants  of  the  warmer  parts  of  the  Eastern  Hemisphere.  They  are 
nocturnal  in  their  habits,  and  the  pupil  contracts  into  a  linear  form  when  exposed  to 
the  light ;  in  their  disposition  they  are  generally  savage  and  bloodthirsty,  and  they 
make  great  havoc  amongst  the  smaller  animals,  particularly  birds,  of  which  and  of 
their  eggs  they  are  remarkably  fond. 

The  true  Civet  {ViverraCmttay  Fig.  364)  is  a  native  of  North  Africa,  in  some  parts 
of  which  it  is  kept  for  the  rrririMT- 

::1A 


sake  of  the  perfume  which  it 
affords ;  this  is  collected  two 
or  three  times  a-week,  the 
animal,  whose  teeth  are  justly 
dreaded  by  his  owners,  being 
placed  in  a  very  narrow  cage, 
whilst  his  anal  pouch  is  being 
cleared  out  with  a  sp^on  or 
spatula.  Another  species, 
the  Basse  ( Viverra  Rasse),  or 
Javanese  Civet,  is  treated  in 
the  same  way  by  the  Ja- 
vanese. 

Whether  the  ferocity  of 
the  above  species  is  caused 
by  their  anxiety  about  the 


Fig.  364.— The  Civet  ( Viverra  Civetta), 


safe-keeping  of  their  secretions  we  cannot  of  course  teU,  but  it  is  certain  that  those 
which  do  not  produce  anything  of  value  are  far  more  amiable  in  their  disposition,  and 
may  even  be  domesticated  to  a  certain  extent.  This  is  the  case  with  the  Common 
Genette  {Genetta  vulgaris),  which  is  found  in  most  parts  of  Africa  and  even  in  the 
south  of  Europe,  as  far  north  as  France.  This  animal  is  often  brought  up  in  the 
house7  where  it  performs  the  duties  of  a  Cat  in  destroying  Eats  and  Mice,  and  the  rep- 
tiles which  often  visit  the  dwellings  in  warm  climates.  The  fur  of  this  species  is  soft 
and  elegant,  and  was  formerly  in  high  esteem  for  making  muffs.  The  species  of  the 
genus  Serpestes  are  also  frequently  kept  for  the  purpose  of  destroying  vermin.  One 
of  these  is  the  celebrated  Ichneumon  (J2.  Ichneumon)  of  Egypt,  which  does  snch  ex- 
cellent service  to  the  inhabitants  of  .that  country  by  eating  the  eggs  of  the  Crocodile, 
and  thus  keeping  the  multiplication  of  that  formidable  reptile  within  moderate  limits. 
Other  speciesy  such  as  the  Mungoos  (HerpeHes  griteus),  destroy  the  most  Tenomons 
snakes  in  the  manner  already  detailed  (p.  111).    The  CynogaU  Bunettii,  an  inhabitant 
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I    of  Borneo,  frequently  takes  to  the  water  in  pursuit  of  fish ;   and  this  and  seyeral 
other  species  feed  partly  on  fruits. 

The  Muatelidtgy  or  Weasels,  forming  the  next  family,  approach  the  Cata  in  the 
bloodthirstiness  of  their  dispositions,  although  their  size  confines  their  doTastations  to 
the  smaller  animals.  Their  bodies  are  of  a  more  elongated  form,  and  supported  upon 
shorter  legs  than  those  of  the  Viverridse ;  and  from  these  circumstances  their  moyements 
have  usually  a  peculiar  gliding  character,  which  renders  the  appellation  of  Vermiformts^ 
sometimes  applied  to  them,  peculiarly  appropriate. 

In  the  short,  somewhat  rounded  head,  and  in  the  form  of  the  molar  teeth,  they 
resemble  the  Cats ;  but  in  the  number  and  arrangement  of  the  the  teeth  they  do  not 

fi                   1  •—  1 
coincide  with  the  Felidae.      The  teeth  are — incisors,  -;  canines,      ,  slender  and 

2  —  2        3  —  3                2  •—  2 
curved ;  pramolars  _ ^  or  = ^ ;  molars  ^r jj,  of  which  the  flesh-tooth  is  broad 

and  sharp,  and  the  hinder  one  tubercular.  The  feet  are  all  furnished  with  five  toes, 
armed  with  sharp  claws.  Their  hair  is  exceedingly  soft  and  beautiful,  and  the  fioja 
of  several  species  are  amongst  the  most  highly-prized  furs.  They  are  endowed  with 
great  agility,  and  readily  capture  small  quadrupeds  and  birds ;  in  pursuit  of  the  latter 
many  of  the  species  dimb  trees,  creeping  about  upon  the  branches  with  the  greatest 
ease.  They  are  celebrated  for  tiifiir  love  of  blood,  and  are  generally  charged  with 
destroying  great  nnraben  of  a&imali  for  ^e  sake  of  drinking  this  fluid ;  it  is  certain 
that  they  often  kill  indiscriminately  all  the  animals  they  come  near,  but  it  appean 
that  the  brain  is  the  part  to  which  they  first  direct  their  attention.  They  usually  seize 
their  victincs  bj*  tiie  back  of  the  head,  and  the  canine  teeth  not  unfrequently  penetrate 
directly  into  Ihe  bfain.  They  often  commit  sad  ravages  in  poultry-yards  and  hen- 
roosts, te  which  they  readily  obtain  access,  as  the  slender  form  of  their  bodies  enables  \ 
them  to  push  through  almost  any  crevice.  j 

We  have  several  British  species,  of  which  the  Common  Weasel  {Mustela  tmlffaris)^ 
the  Polecat  (if.  putoritts),  and  the  Stoat  or  Ermine  (if.  erminea),  are  the  best  Ibiown. 
The  latter  is  the  animal  that  furnishes  the  beautifid  white  fur  which  constitutes  such 
an  important  adjunct  to  all  robes  of  state.  This  is  the  winter  coat  of  the  animal ;  in 
the  summer  it  is  reddish-brown  above  and  white  beneath,  but  the  extremity  of  the  tail 
is  always  black.  The  Ferret  (AT.  furo)  is  a  well-known  albino  variety  of  some  species 
nearly  allied  to  the  Polecat,  supposed  to  have  been  originally  a  native  of  Africa.  It  is 
kept  in  this  coimtry  principally  for  the  destruction  of  veAnin,  which  it  pursues  into 
their  holes ;  and  also  to  drive  Rabbits  from  their  burrows.  When  employed  for  the 
latter  purpose,  it  is  usually  muzzled.  It  is  a  dangerous  inmate,  and  has  more  than 
once  been  known  to  attack  children  sleeping  in  the  cradle^  and  to  inflict  serious  injuries 
upon  them  in  the  absence  of  the  nurse  or  mother. 

The  preceding  species  generally  pursue  their  prey  on  the  ground,  and  rarely  ascend 
trees,  which  constitute  the  regular  home  of  the  Martens,  of  which  two  species,  the 
Common  Marten  {Maries  foina)  and  the  Pine  Marten  (Af.  abtettttn)^  are  found  in  this 
country.  The  animal  which  furnishes  the  valuable  fur  called  sable  ( Jtf.  MtheOma)  is 
nearly  allied  to  the  last-mentioned  species ;  it  is  found  in  Siberia,  whence  immense 
numbers  of  these  and  other  skins  are  brought  into  Europe.  The  American  sable  is 
the  skin  of  another  species  {M.  leueopus).  The  Mink  ( Vison  httreola),  a  species  the  far 
of  which  is  much  used  in  this  country,  forms  the  type  of  a  genus  nearly  allied  to  the 
Polecat. 
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Wi&  the  -exeeptioB  of  the  MsitcBB  (JHMr^,  all  the  niask  above  Tefiened  to 
exhale  ft  most  dkafioeable  odoor  wben  alamed  or  initeted ;  tUs  ia  pEodaeed  by  the 
aeczetion  from  the  anal  pooch.  Thej  are  all,  hoarerer,  antdoae  in  this  reqiect  bj 
the  Ammcan  Skunks  {MepAiiis),  in  which  the  odour  of  tiiis  aecretion.  ia  intolerably 
offensiye ;  and  if  the  animala  are  pursued,  thej  can  aqnkt  eat  tbia  lMiffr»Hf  flnid  upon 
lite  fiiee  and  ckthes  of  the  oilrmdmg  parties.  The  bert  known  wftam  is  the  Coflomon 
Sknnk  (Jf .  pmiorim),  whoA  is  gsnetaDj  distnbatBd  in  North  Amerira.  Its  odour  is 
of  the  most  aboodnable  mitnie,  and  idien  onee  atladwrl  to  the  peraon  is  got  rid  of  with 
great  difBculfcy. 

To  this  teiilj  also  belong  the  Otten,  fistingiiisfaed  bj  their  aqnatie  habila,  indi- 
cated bj  ihe  webbing  of  their  toes.  Our  British  species  (Labns  wmlferis)  is  about  three 
feet  and  arhalf  in  total  length,  and  of  a  dark  brown  coloar.  It  swims  adBuraUjr,  the 
legs  being  loosely  articulated,  to  ad^  them  particnhnij  6x  this  emplojment,  and, 
with  the  awnstimee  of  its  longish  tail,  it  perfimns  die  most  graedBdl  erolntiona  in  the 
wnter.  Its  feod  consistB  entirely  of  fiihes,  of  widdi  it  destroys  great  q[oantities ;  for, 
with  the  chazacteristic  epieorism  of  the  finnily,  it  often  kifls  many  fidi,  .of  whidi  it 
eats  only  a  moodifal  or  two  of  the  best  parts.  It  lires  in  holes  in  the  banks  sfriTcrs^ 
generally  nnder  the  roots  of  trees;  and  the  stories  related  by  the  older  natnra&to  of 
the  ingenuity  of  the  Otter  in  digging  its  habitation  are  entirdy  without  foundstioa. 

The  Common  Otter  has  occasionally  been  trained  to  catch  fiah  and  bring  tkem  to  i 
its  master ;  but  in  this  country  only  as  a  matter  of  euriosilj.  In  India,  however, 
acooidxng  to  Bishop  Heber,  a  ^>ecies  {Luirm  fumr)  is  regularly  domesticated  by  the  i 
fishermen  of  some  districts ;  the  animals  beeome  neaiiy  as  tame  as  dogs,  and  are  ! 
emplc^ed  in  driring  the  fish  into  the  nets,  and  sometimes  in  bringing  large  fish  out  in  | 
tiieir  teeth. 

A  nearly-allied  species,  die  Canadian  Otter  (L.  emmidemU),  has  a  cuzioos  mode  of   . 
amnaing  kadf  during  the  winter.    Several  individuals  of  this  ^ecies  select  a  spot  on   ; 
the  steep  bank  of  some  rirer,  whose  cairent  has  resisted  the  effiBcts  oi  the  firost,  upon    ; 
the  snowy  surface  of  which  they  slide  down  in  succession  into  the  water,  returning    ■ 
again  to  the  top  of  the  bank  to  repeat  the  operation,  just  like  boys  sUding  on  the  ice.    ! 
Hie  water  from  their  far  being  quiddy  frozen  on  the  snow,  soon  converts  it  into  a  most   \ 
exedlent  dide,  on  wiiich  the  Otters  keep  up  the  game  widi  a  most  laudable  activity,    j 
The  skin  of  both  this  and  the  European  Otter  furnishes  an  eacellcnt  for,  which  is   | 
much  used  in  some  countries ;  but  this  is  greatly  exceeded  in  beauty  and  value  by  the 
fur  of  the  great  Sea  Otter  {Emkydra  btfrit),  which  inhalnts  the  eoasts  and  islands  of 
the  North  Pacific  Ocean.    l%ese  animals  are  killed  in  great  numbers  for  the  sake  of 
their  skins,  which  constitate  an  important  dtticle  of  commesree  between  the  Bussian    ; 
merchants  and  die  Chinese.    The  Common  Otter,  aldiongh  a  native  of  our  fresh  waters,    j 
is  not  unfrequently  seen  in  the  sea.  I 

Tht  plamiipwk  seetion  of  the  Camivora,  in  which  the  whole  sole  of  the  foot  is   • 
a^ied  to  the  ground  in  walking,  contains  three  fimiilies — die  Badgers  (Ifelid^),    [ 
which,  althongh  plantigrade,  are  evidently  nearly  allied  to  the  Weasels ;  the  Bears 
{Vrtiim)  ;  and  the  Kinkajous  {CereoUptidmy 

The  animals  forming  the  family  of  the  Mdida  or  Badgers  hare  been  placed  by 
some  zoologists  amongst  the  Weasels,  by  others  with  die  Bean,  and  by  others  psrtly 
in  the  one  and  pardy  in  the  other  of  those  families,  so  that  their  intermediate  poaition 
is  tolerably  evident  In  their  dmtition  they  dosely  lesasible  the  animals  of  the  pre- 
eeiiag  tenl^,  the  piamidars  being  coapicssed  and  entting^  bat  the  true  molar  m  i 
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flesh  tooth  is  usually  furnished  with  a  large  blunt  tubercle  on  the  inside.    Behind  this 
there  is  a  tubercular  molar  in  each  jaw.    The  prsemolan  yary  in  number  as  follows  :— 

2  —  *^        3  —  3        3  — —  3 

-^  or ,  or .    The  body  is  more  or  less  elongated,  and  supported  upon 

3  —  3        3  ——  3        4  —  4 

short  legs ;  the  toes  are  fiye  on  each  foot. 

ThiB  family  includes  but  few  species,  which,  howeyer,  occur  in  yery  yarioua  parts 
of  the  globe,  and  some  of  them  enjoy  a  yery  wide  distribution.  Thus  the  Wolyerine 
or  Glutton  [Gido  luscus)  is  an  inhabitant  of  all  the  northern  parts  of  both  hemispheres, 
and  was  formerly  found  even  in  Germany,  where,  howeyer,  it  has  long  been  extinct. 
This  animal  evidently  approaches  most  closely  to  the  preceding  family,  which  it 
resembles  in  its  dentition,  whilst  its  appearance  is  more  like  that  of  the  typical 
Badgers,  and  it  is  about  the  size  of  our  English  Badger.  It  is  usually  of  a  rich  brown 
colour,  darker  on  the  back ;  the  tail  is  of  moderate  length  and  bushy,  and  there  is  a 
fold  of  skin  in. place  of  the  sub-caudal  gland.  It  feeds  principally  on  the  small 
Rodent  animals  which  are  so  abimdant  in  the  high  northern  latitudes ;  and,  although 
its  pace  is  but  slow,  its  perseverance  and  determination  appear  to  supply  it  well  with 
provisions.  According  to  some  writers,  it  ascends  trees  and  throws  itself  £rom  the 
branches  upon  the  necks  of  the  larger  animals,  such  as  Deer,  which  may  pass  beneath 
its  station.  The  writings  of  the  older  naturalists  contain  the  most  ludicrously  exag- 
gerated accounts  of  the  voracity  of  the  Glutton.  It  was  said,  that  when  this  creature 
killed  a  large  animal,  or  accidentally  met  with  its  carcase,  it  would  feed  upon  it  imtil 
its  belly  was  completely  distended,  when  it  would  get  rid  of  its  load  by  squeezing 
itself  between  two  trees,  and  again  return  to  its  repast.  It  appears,  indeed,  that  this 
animal  is  cruel  and  bloodthirsty  in  its  nature ;  but,  according  to  Yoigt,  this  has 
nothing  to  do  with  its  receiving  the  name  of  Glutton,  which  has  originated  in  a  most 
absurd  manner.  The  Finnish  name  of  the  animal  is  "  Fisel-Frass,"  which  means 
"a  dweller  among  rocks."  This  name,  by  an  easily  intelligible  process,  became 
converted  into  the  German  "  Vielfrass,"  which  means  a  glutton ;  and  from  this  slender 
foundation  it  is  probable  all  the  stories  of  the  excessive  voracity  of  this  animal  have 
originated. 

The  Common  Badger  {Meles  Taxus)  is  a  well-known  British  species,  which,  is  also 
foimd  in  most  parts  of  Europe.  It  is  a  heavy,  slow  animal,  which  passes  the  day 
sleeping  in  its  deep  and  complicated  burrow,  generally  excavated  in  a  thicket  on  the 
side  of  a  hill,  and  comes  forth  at  night  in  search  of  his  food,  which  consists  indiffe- 
rently of  animal  and  vegetable  matter.  It  is  said  sometimes  to  dig  up  "Wasps'  nests, 
and  to  devour  the  combs  containing  the  larvae.  Buffon,  who  mentions  this  habit, 
attributes  it  to  the  fondness  of  the  Bj(dger  for  honey ;  but*  as  our  "Wasps  do  not 
coUect  honey,  the  opinion  of  the  great  French  naturalist  is,  of  course,  imtenable.  The 
jaws  of  the  Badger  are  exceedingly  strong,  and  he  bites  very  severely.  His  courage 
ia  great,  and  a  Badger  baiting  was  formerly  a  very  favourite  amusement  with  our 
rustic  population ;  the  excitement  being  greatly  increased  by  the  fact  that  the  animal's 
coat  is  very  loose  and  of  a  hard  leathery  texture,  so  that  when  the  dogs  got  hold  of 
him,  he  was  able  to  turn  and  bite  with  great  ease.  The  Badger  was  put  into  a  tub  or 
barrel,  and  as  the  dogs  were  thus  compelled  to  attack  him  in  front,  it  may  easily  be 
imagined  that  they  suffered  severely.  Nearly  allied  species  are  found  in  India  and  ia 
North  America. 

The  Ratels  or  Honey  Badgers  {Mellivora)  also  belong  to  this  family.  The  best 
known  species  is  the  Gape  Ratel  {Mellivora  eapensis)^  which  closely  resembles  the 
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Badger  both  in  sixe  and  form,  but  is,  perhaps,  heavier  in  its  appearance,  and  has  the 
nose  less  produced.  Its  colours  are  gray  above  and  black  beneath,  the  separation 
between  the  two  colours  being  marked  with  a  white  line.  It  burrows  in  the  ground 
like  the  Badger,  not  onlj  to  provide  itself  with  a  habitation,  but  also  in  search  of  the 
nests  of  the  wild  Bees,  of  whose  honey  it  is  immoderately  fond.  It  has  the  same  loose 
hard  skin  with  the  European  Badger,  and  in  this  leathery  armour  it  is  said  to  attack 
the  citadels  of  those  irritable  insects  with  impunity. 

The  family  of  the  Uraida,  or  Bears,  differs  from  all  the  preceding  families  in  the 
nature  of  the  molar  teeth,  which  although  compressed  in  form,  are  furnished  with 
tubercular  crowns,  indicating  that  the  animals  are  adapted  at  all  events  for  a  partially 
vegetable  diet.  The  number  of  teeth  of  this  description  is  usually  two  or  three  on 
each  side  in  each  jaw ;  the  total  number  of  molars  and  prsemolars  is  either  five  or  six, 
but  some  of  the  latter  frequently  fail  out  with  age.  The  Bears  are  generally  large> 
heavy  animals,  and  strictly  plantigrade  in  their  walk,  which  is  awkward  and  shuffling 
in  its  nature ;  the  anterior  limbs  are,  however,  possessed  of  great  mobility,  and  even 
the  most  bulky  of  these]  animals  manifest  great  dexterity  in  climbing.  Their 
feet  are  armed  with  long  curved  claws,  with  which  they  dig  in  search  of  roots 
and  other  articles  of  food.  Their  bodies  are  usually  covered  with  long  shaggy 
hair,  and  the  tail  in  the  typical  Bears  is  remarkably  short,  whilst  in  some  of  the 
other  animals  referred  to  this  family  it  is  of  considerable  length.  The  ears  are  small, 
and  the  nose  is  more  or  less  produced  and  moveable,  in  some  species  forming  a  sort  of 
proboscis. 

The  Bears  are  generally  inhabitants  of  the  wooded  districts  of  mountainous 
countries.  They  occur  in  all  parts  of  both  Hemispheres  with  the  exception  of 
Australia.  The  most  generally  distributed  species  is  probably  the  common  Brown 
Bear  ( Ursus  Arctoa)  which  was  anciently  an  inhabitant  of  our  own  country,  and  is 
still  found  in  all  the  mountainous  regions  of  Europe,  from  the  extreme  nort^  to  the 
Apennines  and  Pyrenees,  and  also  in  the  north  of  Asia.  This  well  known  and 
powerful  animal  feeds  principally  upon  vegetable  substances,  such  as  roots  and  berries ; 
he  also  devours  worms  and  insects,  especially  ants,  and  now  and  then  makes  a  meal 
upon  some  of  the  smaller  Mammalia,  when  they  come  in  his  way.  His  partiality  for 
honey  has  been  long  known,  and  in  some  places  he  is  said  to  manifest  a  great  fondness 
for  fish.  He  rarely  attacks  men  unless  irritated  or  wounded,  but  then  his  great 
strength  and  courage  render  him  a  most  formidable  adversary.  The  Bear  is  hunted 
principally  for  the  sake  of  his  skin  and  fat ;  the  latter  being  considered  to  form  a 
peculiarly  excellent  application  to  the  hair.  His  fiesh  is  also  eaten,  and  the  broad 
paws  especially  are  regarded  as  a  dainty  morsel ;  the  hams  when  cured  are  also  in 
great  repute.  Notwithstanding  his  ferocity,  the  Bear  is  frequently  tamed,  and  taught 
to  dance,  and  in  menageries  his  rude  appearance  and  grotesque  attitudes,  especially 
when  standing  on  his  hind  legs,  always  make  him  a  great  favourite  with  tiie  younger 
members  of  the  community.  The  American  Black  Bear  (171  Amerieanu8)  is  another 
species  very  closely  allied  to  the  European  Brown  Bear ;  it  inhabits  all  parts  of  the 
North  American  continent,  and  closely  resembles  the  Brown  Bear  in  its  habits. 
Another  remarkable  American  species  is  the  Grisly  Bear  ( U.  ferox)^  which  is  about 
twice  the  size  of  the  common  species.  This  tremendous  animal  is  principally  found 
in  the  south-western  portion  of  the  North  American  continent,  in  the  neighbourhood  of 
the  Booky  Mountains,  and  in  California ;  it  is  apparently  more  ferocious  than  either 
of  the  preceding  species,  feeding  to  a  greater  extent  on  animal  food,  and  even«£ji^'cdcs^\(. 
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to  some  tnnrellen,  deitroying  the  powerful  north  Ameneaa  Bison.    These  specki 
all  appear  to  pass  the  winter  in  a  torpid,  state. 

The  Mountains  of  Syria  and  India  possess  seyeral  species  of  Bears,  amongst  whieh 
we  may  notioe  the  singiilar  Jun^  Bear  (iVo^At/tit  lalntstui)r  which  is  coTered  with 
long  hair,  and  is  rendered  remarkable  hy  the  protrusibilitj  of  the  lips.  This  Bear  is 
a  isYOurite  with  the  jugglers  and  mountebanks  of  India,,  who  exhibit  in  the  Tillages ; 
it  has  not  unfrequently  been  brought  to  Europe,  and  was  described  by  the  older 
naturalists  as  a  sloth,  from  the  specimen  first  brought  lumng  lost  its  front  teeth.  In 
some  of  the  old  Natural  History  Books  it  figures  under  the  curious  and  not  yery  in- 
telligible title  of  ^  the  Anonymous  animaL" 

One  or  two  species  of  Bears  are  found  in  the  larger  Sastecn  Islands  (suek  as 
Sumatra  and  Borneo)  whieh  acre  at  once  distinguished  from  the  nortfaem  membem  of 
the  family  by  their  smooth  glossy  hair.  They  are  of  a  milder  disposition  than  the 
common  Bears,  and  feed  almost  entirely  on  vegetable  substances.  Like  their  Euro- 
pean rdatiye  they  are  excessiyely  fond  of  honey,  whieh  is  an  abundant  article  in.  the 
forests  where  th^  reside.  In  confinement  these  Bears  iq;>pear  to  be  playfril  and  afibc- 
tionate,  but  their  great  strength  renders  them  rather  fomidable  pets.  They  focm  the 
gesas  Hdarctoiy  or  Sun  Bear-;  the  species  first  described  was  the  Malayan  Stm  Bear 
{S.  wtah/yamia) ;  the  Bomean  Sun  Bear  {S,  iun/MpOta)  is  by  nmny  naturalists  regarded 
as  a  mere  Tsriety  of  this. 

One  of  the  largest  and  probably  the  most  fisrocious  of  the  Bears  is  the  White 
Bear  {Thalassaretos  maritimus)  which  is  exclusively  confined  to  the  highest  northen 
latitudes,  where  it  reodes  upon  the  ice,  and  freqoently  takes  to  tiie  water.  It  is 
carmvorous ;  indeed  in  the  regions  which  it  inhabits  it  would  be  impossible  for  it  to 
find  any  suitable  vegetable  nonri^ment  Its  principal  food  connsts  of  the  floatiiig 
oarcases'of  animals,  such  as  dead  Whales,  Seals,  and  fish,  but  it  is  said  also  to  eaptuie 
living  Seals,  by  watching  for  I2iem  when  they  come  up  at  their  breathing  holes.  The 
White  Bear  is  remarkable  for  having  the  soles  of  his  feet  dad  with  hair,  which  is 
supposed  to  give  it  a  firmer  footing  upon  the  ice.  The  bones  of  an  enormous  spectes  | 
of  Bear  [V.  ap4lam)  have  been  found  in  the  same  cave  with  those  of  the  HysBoa, 
already  noticed,  | 

Besides  the  Bears,  several  species  of  small  American  animals  are  referred  to  this 
fkmily,  these  are  the  Bacoons  {Proeyon)  and  the  Coatis  {Nania),    The  enimals  of  bdh 
these  genera  are  furnished  with  tails  of  considerable  length ;  their  legs  are  shorter  j 
and  their  muzzles  more  pointed  than  those  of  the  true  Bears,  and  they  are  also  dts-  ; 
tingnished  from  the  latter  by  several  more  important  characters.  •  ! 

The  Bacoons  are  found  in  the  tropical  parts  of  America,  and  also  in  the  wanner  i 
parts  01    the  northern  division  of  that  continent.      The  common  species  (PrMyes  ; 
lotor)  is  abundant  in  the  woods  of  the  latter  locality  ;  it  is  about  two  feet  long  in  the 
body,  of  a  grayish  brown  colour,  with  a  tail  about  ten  inches  in  length,  annulated  , 
with  Uack.    Its  nose  is  slender  emd  pointed,  reminding  one  of  that  of  a  Fox.     It  is  | 
a  nocturnal  animal  and  very  predaceous  in  its  habits,  making  g^reat  havoc  amongit  ! 
the  birds  and  smaller  mammalia ;  it  is  remarkable  for  its  custom;  of  dipping  eicih 
morsel  inte  water  before  eating  it,  whence  its  specific  name  of  htar,  er  tiie  washer.  | 
In  captivity  it  is  easily  tamed,  and  becomes  very  playful,  but  its  disposition  i^pearsto 
be  uncertain. 

The  Coati  {N^9um  nartM)  is  smaller  than  the  Bacoon,  and  is  distinguished  from 
that  animal  by  the  gnater  length  of  its  tail  and  the  laroduetioB  of  its  nose  into  a 
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moveable  snout  or  short  proboscis.  It  is  found  in  the  tropical  parts  of  America  and 
resembles  the  Kacoons  in  its  mode  of  life. 

The  Wah,  (Ailurm  fuigma)  of  India,  is  also  placed  by  some  authors  in  this  family, 
which  it  appears  to  imite  with  the  Civets ;  by  others  it  is  transferred  to  the  latter 
group. 

The  last  family  of  the  Carnivorous  Mammalia  is  that  of  the  CercolepUda^  or  Kinka- 
jous,  a  group  of  small  animals  inhabiting  the  tropical  parts  of  America,  which  exhibit 
some  resemblance  to  the  Bears  in  their  dentition,  but  differ  from  them  in  their  general 
characters.  Their  canine  teeth  are  short  and  blunt ;  behind  these  are  two  small  pointed 
praemolars,  which  are  followed  by  three  tuberculated  molars.  The  feet  are  as  truly 
plantigrade  as  in  the  proceeding  family,  but  the  toes,  which  axe  always  five  in  number, 
are  more  distinctly  separated,  and  capable  of  a  greater  amount  of  independent  motion. 
They  are  small,  short  legged  animals,  covered  with  a  woolly  fur,  and  furnished  with  a 
l(Hig  prehensile  taiL 

In  their  form  and  general  habits,  the  Kinkajous  present  no  small  resemblanoe  to 
the  Lemurs,  and  like  these  they  are  of  a  gentle  and  playful  disposition  in  captivity. 
They  are  nocturnal  in  their  habits,  and  appear  to  be  almost  omnivorous,  feeding  in- 
differently upon  small  birds  and  mammalia,  birds'  eggs,  insects  and  fruits,  in  pursuit  of 
which  they  climb  trees  with  great  activity.  Like  tiie  Squirrels  they  use  the  fore,  paws 
in  place  of  hands  to  convey  their  nourishment  to  their  mouths.  They  are  said  to  be 
exceedingly  fond  of  honey,  and  to  plunder  the  nests  of  the  wild  Bees  with  great  bold- 
ness. The  Cerooleptei  caudivolvuius  is  the  best  known  species ;  it  is  often  tamed  as  a  pet, 
and  is  commonly  seen  in  our  menageries. 

Besides  the  Bear  and  Hyaena  already  referred  to,  the  remains  of  numerous  species 
of  Carnivorous  Mammalia  have  been  found  in  the  tertiary  strata,  but  more  especially 
in  the  most  recent  of  those  formations, --and  it  is  remarkabia  that  tropical  forms  of 
large  size,  appear  to  have  inhabited  this  island  «t  a  period  irhiek  must  have  been 
(geologically)  but  little  antecedent  to  the  ovestion  of  man. 

Obdbr  X  Iwsacttifiau- 

General  Characters.— The  Insectivorous  Mammafia,  are  reaMy  dirtinguiahed 

from  the  Camivora,  with  which  however  they  are  nearly  allied,  by  the  structure  of 
their  teeth.  These  rarely  exhibit  that  distinct  divkion  into  three  le^  wluoli  pFSTfdls 
in  the  preceding  order,  and  it  is  sometimes  difficult  to  determine  exactly  what  name 
should  be  given  to  the  particular  teeth.  There  are  usually  eight  single-rooted  teeth  in 
the  front  of  each  jaw,  of  which  the  hindmost  on  each  side,  must  be  regarded  as  the 
canine,  although  it  is  often  smaller  than  the  others,  especially  the  two  middle  ones. 
Behind  this  comes  a  tooth  with  two  roots,  which  is  frequently  more  or  less  compressed, 
and  presents  a  certain  amount  of  resemblance  to  the  larger  prsemolars  of  the  Camivora, 
and  this  is  followed  on  each  side  by  two  large  broad  molars,  the  crown  of  each  of  which 
usually  forms  four  sharp  points,  with  deep  hollows  between  them,  so  that  the  points  of 
the  teeth  in  one  jaw  interlock  with  those  of  the  other.  These  Targe  molars  are  often 
succeeded  quite  at  the  back  of  the  mouth  by  a  smaller  tooth  of  the  same  kind,  which, 
however,  only  presents  two  points.  By  this  structure  of  the  molars,  these  ftT^irnftlfl  are 
enabled  readily  to  crush  the  hard  skins  of  the  insects  which  constitute  their  principal 
food. 

The  skull  in  the  Insectivora  is  slighter  and  more  elongated  than  in  the  Camivora ; 
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the  boncB  of  the  face  and  jaws  being  usually  produced  so  as  to  form  a  muzzle  of  greater 
or  less  length  ;  the  jaws  are  generally  inferior  in  strength  to  those  of  the  Camiyorous 
Mammals.  The  form  of  the  body,  its  clothing,  and  the  development  of  the  tail,  yary  as 
much  as  in  the  preceding  order,  but  the  legs  are  always  short,  so  that  the  belly  of  the 
animal  is  but  little  raised  aboye  the  ground ;  the  feet  are  plantigrade,  and  usually  fur- 
nished with  fiye  toes,  of  which  the  innermost  is  neyer  opposable.  The  animals  usually 
run  upon  the  ground,  sometimes  dig  beneath  its  surface,  and  sometimes  ascend  trees: 
An  important  distinction  between  them  and  the  Camiyora,  is  furnished  by  their  pos- 
session of  complete  clayicles,  which  are  always  wanting  or  rudimentary  in  the  latter. 
The  mamma)  are  generally  numerous,  and  always  situated  on  the  belly. 

In  the  deyelopment  of  the  brain  and  organs  of  the  senses,  they  closely  resemble  the 
Eodentia,  and  this  similarity  is  also  frequently  recognizable  in  their  external  fbrm ;  so 
dose  is  it  in  fact,  that  many  members  of  the  present  order  are  popularly  confounded 
with  the  Kodentia,  and  the  same  mistake  has  often  been  made  by  the  older  naturalists. 
In  the  same  way  the  Insectiyora  exhibit  a  close  resemblance  to  many  of  the  Marsupials, 
whilst,  on  the  other  hand,  their  relationship  to  both  the  following  orders  cannot  be 
doubted.  Their  food  consists  not  only  of  insects  and  their  laryae,  as  might  be  supposed 
from  the  name  giyen  to  the  order,  but  also  of  worms  and  mollusca,  and  some  of  the 
larger  species  even  devour  the  smaller  vertebrate  animals.  They  are  generally  slow  in 
their  movements  and  nocturnal  in  their  habits,  and  many  of  them  pass  the  winter  in 
a  state  of  torpidity. 

IHTisions.— The  animals  composing  this  order  may  be  divided  into  two  familieB. 
The  first  of  these  is  that  of  the  Talpida,  or  Moles,  in  which  the  whole  structure  evi* 
dently  points  to  the  strictly  subterranean  habits  of  the  animals.    The  body  in  the 

Moles  is  short  and  thick,  and  sup- 
ported upon  short  and  strong  legs ; 
the  head  is  produced  into  a  long 
muzzle;  the  eyes  are  either  so 
small  as  to  be  detected  with  diffi- 
culty, or  completely  concealed  be- 
neath the  skin ;  and  the  external 
ears  are  entirely  deficient.  The 
internal  ear  is  very  perfect,  and 
the  olfactory  organs  are  highly 
Fig.  365.— The  Mole  {Talpa  europtea).  developed,    SO  that  those   senses 

which  must  be  most  valuable  to 
animals  confined  to  a  subterranean  existence  are  possessed  by  the  Moles  in  the  greatest 
perfection,  whilst  the  sense  of  sight,  which  is  comparatively  useless  to  a  creature  which 
passes  the  greater  part  of  its  time  in  utter  darkness,  is  almost  entirely  suppressed* 
The  tail  is  usually  short,  or  quite  rudimentary. 

For  the  excavation  of  the  galleries  which  these  animals  make  in  pursuit  of  insects 
and  worms,  and  in  which  they  almost  constantly  reside,  their  anterior  limbs,  although 
short,  are  exceedingly  powerfiil,  and  so  arranged  as  to  form  most  efficient  instruments  fast 
digging.  Thus  in  the  common  Mole  {Talpa  europaa,  Fig.  365),  the  only  British 
species  of  the  family,  the  bones  of  the  arm  are  very  short  and  strong,  and  the  limb  is 
terminated  by  a  broad,  flat,  shovel-like  hand,  armed  with  long  and  strong  daws,  f^- 
niehedwith  a  curved '  prolongation  of  one  of  the  carpal  bones  (called  the  falciform 
bone),  which  gives  additional  strength  to  the  hand,  and  so  placed  that  its  palm  is  natn- 


THE  MOLE.  489 


rally  turned  directly  backwards.  By  the  agency  of  these  digging  hands,  the  Mole 
burrows  with  great  rapidity,  and  the  galleries  which  it  forms  are  of  a  yery  complicated 
nature.  In  the  genus  Chiysoehloris,  of  which  several  species  inhabit  South  Africa,  the 
anterior  feet  have  only  three  toes ;  but  in  the  majority  the  structure  is  much  the  same 
as  in  our  common  Mole. 

The  latter,  which  may  serve  as  a  general  illustration  of  the  family,  is  found  in 
most  parts  of  Europe,  and  is  well  known  for  its  curious  cylindrical  form,  and  the 
blackness  of  its  velvet-like  coat.  Its  eyelids  are  open,  and  it  has  been  proved  by 
experiment  to  have  the  power  of  sight,  although  it  is  a  popular  belief  that  the  Mole  is 
quite  blind ;  this,  indeed,  is  the  case  with  another  species,  inhabiting  the  south  of 
Europe  {T,  c<Bca\  which  is  supposed  to  be  the  Mole  referred  to  by  those  ancient  natural- 
ists from  whose  statements  the  charge  of  blindness  has  been  applied  to  our  species. 
Although  the  greater  part  of  this  animal's  labour  in  digging  is  undoubtedly  expended 
in  the  pursuit  of  food,  a  portion  of  his  excavations  are  of  a  more  permanent  nature, 
serving  for  his  regular  residence,  and  as  a  high  road  leading  from  this  to  different 
parts  of  the  district  which  he  has  appropriated.  His  residence  consists  of  a  large 
hillock  of  earth,  firmly  beaten  together,  and  placed  in  some  secure  situation  ;  within 
this  are  two  circular  galleries,  one  above  the  other,  and  communicating  by  five  short 
passages ;  the  chamber  inhabited  by  the  animal  is  excavated  in  the  centre  of  the  lower 
gallery,  and  communicates  with  the  upper  one  by  three  short  passages.  From  the 
bottom  of  the  chamber  runs  a  short  passage,  which  descends  for  a  certain  distance  and 
then  rises  again  towards  the  surface,  until  it  falls  into  the  high  road  leading  from  the 
residence  to  the  creature's  hunting  ground ;  this  also  communicates  with  the  lower 
gallery,  and  forms  one  of  about  nine  tunnels,  which  issue  from  all  parts  of  the  latter, 
and  which  are  said  by  the  French  naturalists  to  open  again  into  the  high  road  at 
Yarious  distances.  The  high  road  is  much  larger  than  any  of  the  ordinary  tunnels 
made  by  the  Mole  in  searching  for  his  prey,  which  open  out  from  it  in  various  direc- 
tions, and  its  object  is  evidently  to  give  the  animal  a  free  and  rapid  communication 
with  his  fortress, — in  fact,  an  experiment  performed  in  France  proved  that  the  speed 
with  which  a  Mole,  when  alarmed,  traversed  the  course  of  his  main  tunnel  was  nearly 
equal  to  that  of  a  horse  at  full  trot.  The  depth  at  which  the  road  is  made  varies 
according  to  circumstances  ;  in  ordinary  situations,  it  is  rarely  more  than  four  or  five 
inches,  but  in  passing  under  a  road,  or  any  other  place  where  it  is  exposed  io  much 
pressure,  the  animal  will  carry  its  burrow  to  the  depth  of  a  foot  or  more.  Whilst 
borrowing  in  search  of  food,  the  Mole  constantly  comes  to  the  surface,  where  it  makes 
an  opening,  and  through  this  the  earth  loosened  in  its  excavations  is  got  rid  of;  it 
forms  the  little  heaps  well  known  as  Mole-hiUs.  It  is  a  most  voracious  animal,  and  a 
very  short  fast  is  fatal  to  it ;  in  fact,  when  two  individuals  in  captivity  are  not  suffi- 
cientlys  upplied  with  food,  the  weaker  is  always  killed  and  devoured  by  the  stronger 
one.  In  winter  the  Mole  continues  active,  but  in  severe  weather  usually  seeks  its 
food  at  a  ^ater  depth  in  the  ground ;  in  the  summer,  on  the  contrary,  it  frequently 
quits  its  abode  at  night,  and  hunts  for  insects  and  worms  on  the  surface.  It  swims 
well,  and  often  takes  to  the  water,  sometimes  for  self-preservation  when  its  re- 
treats are  invaded  by  floods,  sometimes  in  changing  its  abode,  when  its  course  is 
stopped  by  a  rivulet,  and  occasionally,  according  to  some  writers,  for  the  mere  pleasure 
of  taking  a  bath.  It  is  a  fierce  little  creature,  and  bites  severely  when  incautiously 
seized.  The  males  also  have  most  sanguinary  and  fatal  combats  in  the  season  of  their 
amours. 
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Of  the  exotic  speciei,  thoae  of  the  genus  CJirt/sochloris,  already  referred  to  on 
account  of  the  structure  of  their  anterior  limbs,  are  further  distinguished  by  the 
peculiar  metallic  lustre  of  their  coats,  which  has  given  rise  to  the  name  of  Gk>lden 
Mole  (CI  aurea),  applied  to  the  best  known  species.  The  Scalops  aquatieus,  a  native  of 
Canada  and  the  United  States,  is  commonly  known  as  the  Shrew  Mole,  from  the 
resemblance  of  its  dentition  to  that  of  the  Shrews,  which  form  the  types  of  the  follow- 
ing family.  In  the  genus  Condi/lura,  the  species  of  which  are  also  inhabitants  of 
North  America,  the  nose  is  surrounded  by  a  number  of  small  movable  cartilaginous 
filaments,  which  radiate  somewhat  in  the  form  of  a  star,  and  are  doubtless  employed 
tts  organs  of  touch.  In  their  general  habits  all  these  animals  resemble  our  common 
Mole. 

In  the  family  of  the  SoricicUgj  or  Shrews,  which  includes  the  greater  part  of  the 
order,  the  feet  are  all  formed  for  progression ;  that  is  to  say,  the  anterior  members  ace 
never  converted  into  organs  appropriated  for  digging.  The  eyes  are  always  peifect 
and  readily  distinguishable,  and  the  external  cars,  though  small,  are  always  present 
In  other  respects,  the  diffei^nt  animals  composing  this  gi*oup  exhibit  a  remarkable 
variety  of  character ;  the  dentition  presents  considerable  differences  even  in  olosdy 
allied  species;  the  length  of  the  legs  and  tail,  and  the  clothing  of  the  body,  are  also 
very  variable.  They  all,  however,  agree  in  living  either  on  the  surface  of  the  grooad 
or  upon  trees,  and  never  in  a  complicated  system  of  burrows,  such  as  that  of  the 
Moles ;  their  jaws  are  always  mcare  or  less  elongated,  and  the  nose  is  usually  prolonged 
into  a  moveable  snout.  The  Soricidae  are  found  in  all  parts  of  the  world ;  they  are  of 
small  size,  and  their  nourishment  consists  principally  of  insects,  although  some  specaM 
also  feed  on  vegetable  matters. 

In  the  typical  Shrews,  forming  the  genus  Sorex  and  its  allies,  the  form  of  the  body 
presents  a  close  resemblance  to  that  of  the  Mice  and  Bats,  whence  the  name  of  Shiew 
Mice  is  frequently  applied  to  our  English  species.  Their  legs  are  of  nearly  equal  length, 
and  terminate  in  five  toes,  which  are  armed  with  small  claws  and  usually  free,  though 
not  unfrequently  united  by  a  swimming  membrane.  The  nose  is  more  or  less  pfo- 
duced,  and  the  tail  is  elongated,  usually  tapering, 
covered  with  scales,  like  that  of  the  Mice,  and  with  a 
greater  or  less  number  of  bristles.  The  skin  is  clothed 
with  a  short  fur.  Some  of  these  are  anu)ng8t  the  most 
diminutive  of  the  Mammalia,  and  the  largest  of  them 
are  about  the  size  of  a  Eat  They  are  generally 
furnished  with  peculiar  glands,  secreting  a  fluid  of  a 
disagreeable  odour,  which  prevents   Oats  and  Dogs 

„.    «««    ««.   «  «t.  froDi  eating  them,   although  they  will    not   unfce- 

Fig.  366.— The  Common  Shrew  xi     i -i?  ^i.  i.  vi        •  ^  i  •        .1  „     ,*. 

iSorex  arcmeus).  quently  kill  them,  probably  mistaking  them  for  Mice. 

They  live  for  the  most  part  upon  insects,  wonus, 

and  small  Mollusca ;  but  the  larger  species  also  prey  upon  the  smaller  Yertebrata. 

Our  British  species  all  belong  to  the  typical  genus  SoreXy  and  are  amongst  the 

smallest  of  British  animals.    The  Common  Shrew  {8.  araneus.  Fig.  366)  is  well  knovxi 

and  generally  distributed ;  it  inhabits  dry  places,  where  it  grubs  about  amongst  ths 

herbage  with  its  pointed  snout  in  search  of  the  insects  and  worms  on  which  it  feeds. 

It  is  a  pugnacious  little  creature,  and,  like  the  Moles,  if  two  of  them  are  put  together 

thoy  always  fight  until  the  weaker  is  killed,  and  devoured  by  his  companion.    It  ic 

remarkable  that  in  the  autumn  great  numbers  of  these  animals  are  to  be  seen  lyini 
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dead  in  their  haunts,  without  any  apparent  injury ;  the  cauae  of  this  mortality  has  not 
been  ascertained.  The  Water  Shrew  (8,  fodiena),  another  British  species,  is  usually 
found  in  the  neighbourhood  of  water,  in  which  it  swims  and  dives  with  great  facility 
in  search  of  insects.  It  burrows  in  the  banks  of  rivers -and  brooks,  and  is  rarely  seen 
to  wander  from  such  situations.  A  third  British  species,  the  Oared  Shrew  (iS*.  remi/er)f 
retembles  the  Water  Shrew  in  its  habits. 

The  genua  Sor$»  may  be  regarded  as  the  type  of  a  subfamily,  to  which  the  name  of 
Soricinm  may  be  given.  Species  of  this  group  are  found  in  various  parts  of  both 
hemisj^ittes,  but  principally  in  Europe  and  AMca,.  Amongst  these  we  shall  only 
notice  the  Desmans  {MygaU)^  sometimes  called  Musk  Eats,  of  which  two  species  are 
found  in  Europe — one  in  the  Pyrenees  (3f .  pyrenaica)^  and  the  other  in  Bussla  (ilf. 
maebuU^.  These  animals  are  the  largest  in  the  group ;  they  are  remarkable  for  having 
the  nose  produced  into  a  short  proboscis,  and  their  feet  palmated  and  naked  or  scaly. 
They  always  inhabit  the  neighbourhood  of  water,  in  which  they  swim  with  great 
facility,  and  feed  not  only  on  insects  and  MoUusca,  but  also  on  small  fish  and  f^ogs. 
They  are  also  remadcablie  for  the  strong  odour  of  musk  which  they  exhale. 

The  Mttcnmcdidina  are  small  animals,  nearly  allied  to  the  true  Shrews,  but  differing 
from  them  by  having  the  hind  legs  much  elongated,  so  that  they  are  enabled  to  spring 
in  the  same  way  as  the  Jerboas  amongst  the  Bodentia.  Their  noses  are  long,  and 
often,  produced  into  a  trunk  ;  their  eyes  and  ears  are  larger  than  in  the  true  Shrews, 
and  their  tails  are  long,  and  usually  covered  with  hair.  These  small  animals  are 
peculiar  to  Africa,  and  are  most  numerous  in  its  southern  parts.  One  species,  how- 
ever, is  found  in  Algeria,  where  it  is  known  to  the  French  colonists  as  the  Rat  d  trompe 
(Maeroscelides  Rozeti).  They  Uve  principally  in  dry  rocky  places,  and  feed  on  insects 
and  other  small  animals,  although  it  appears  that  some  of  them  also  eat  vegetable 
sfibstenceB. 

In  the  JSWwMcruMS,  or  Hedgehogs,  which  are  the  largest  members  of  the  family,  the 
bedy  is  riiort,  thick,  and  stout ;  the  nose  is  less  pointed  than  in  the  other  groups,  the 
tail  is  short  ot  entirely  wanting,  and  the  upper  surface  is  more  or  less  covered  with 
short  spines^  which,  when  the  animals  roU  themselves  up  into  a  ball,  as  they  always 
do  when  alarmed,  present  an  almost  Insuperable  obstacle  to  any  predaceous  animal 
iiiat  may  wish  to  make  a  meal  on  the  Hedgehog's  body.  They  are  exclusively  con- 
fined to  the  Eastern  Hemisphere,  where  they  are  principally  found  in  the  warmer 
regions.  They  are  omnivorous  and  nocturnal  animals,  sleeping  during  the  day  in 
holes  under  the  roots  of  trees  or  stones,  and  in  similar  situations,  and  coming  forth  at 
night  in  sefach  of  insects,  fruits,  and  roots.  Those  which  inhabit  cold  climates  pass 
the  winter  in  a  state  of  torpidity. 

Our  only  British  species  is  the  Common  Hedgehog  {Ermacem  JSuropam)^  an  animal 
which  is  too  well  known  to  need  any  description.  It  is  found  in  woods  and  hedgerows 
in  most  parts  of  the  country,  and  Is  not  nnfrequently  kept  in  kitchens  for  the  purpose 
of  des^ying  cockroaches.  It  feeds  freely  upon  almost  all  kinds  of  animal  and  vege- 
table matter,  and  kills  and  devours  animals  which  none  of  the  other  Insectlvora  would 
venture  to  attack,  such  as  Snakes,  which  it  eats,  according  to  Mr.  Broderip,  ^^  as  one 
would  eat  a  radish,''  commencing  at  the  tail  and  eating  iq>wards.  In  illustration  of 
the  strength  of  the  prickles  in  its  skin.  Professor  Bell  states  that  he  has  repeatedly 
seen  a  Hedgehog  belonging  to  himself  precipitate  itself  down  an  area  twelve  or  fourteen 
^eet  deep,  and,  by  rolling  itself  up  into  a  ball,  arrive  at  the  bottom  without  the  least 
injury. 


492  THE  BANZRIN08— THE  CHIROPTERA. 


Several  other  species  inhabiting  Asia  and  Africa  belong  to  this  group,  which  also 
includes  the  Tanecs  {Oentetes)  of  the  Island  of  Madagascar,  in  which  the  tail  is 
entirely  wanting,  and  the  spines,  which  are  far  weaker  than  in  our  common  Hedgehog 
are  mixed  with  silky  hairs. 

The  Tupaina^  or  Banxrings  are  organised  for  an  arboreal  existence ;  they  resemble 
the  Squirrels  in  their  movements  and  also  present  a  certain  similarity  to  the  Lemurs. 
Their  legs  are  of  nearly  equal  length,  but  longer  than  in  the  majority  of  the  other 
Soricidffi,  so  that  the  body  is  always  raised  from  the  surface  of  the  ground ;  their 
skulls  present  a  striking  peculiarity,  their  orbits  being  completely  endrded  by  a 
bony  ring,  whilst  in  the  other  members  of  the  order  these  cavities  open  into  the 
temporal  fossae,  and  even  the  zygomatic  arch  is  incomplete  in  many  caseis.  The 
Banxrings  are  rather  elegant  little  animals,  furnished  with  long  tuls,  which  are 
generally  well  coverecl  with  hair,  but  in  the  Ptiloeercw  Lotcii,  a  native  of  Sumatra, 
the  tail  is  naked  and  scaly,  except  towards  the  extremity,  where  it  bears  two  series 
of  loDgish  hairs,  arranged  something  like  the  barbs  of  a  feather.  Most  of  the 
species  of  this  group  are  foimd  in  the  larger  islands  of  the  Eastern  Archipelago 
(Java,  Sumatra,  and  Borneo),  but  one  or  two  species  have  been  brought  from  Pega 
and  India.  They  live  in  tlie  woods,  where  they  climb  the  trees  with  grei^t  agility, 
and  feed  upon  insects  and  fruits.  In  eating  they  hold  their  food  between  their  fore 
paws,  in  the  manner  of  a  Squirrel,  and,  unlike  the  majority  of  the  animals  of  this 
order,  their  period  of  activity  is  the  day. 


Order  XI.^Chiboptera. 

Oenexal  Characters. — ^This  order  includes  those  species  of  the  class  Mammalia 
in  which  the  general  characters  of  the  group  are  most  singularly  modified,  so  as  to 
adapt  them  for  the  exercise  of  the  power  of  flight,  of  which  they  alone  of  aU  the 
Mammalia  are  possessed.  In  three  other  groups  of  this  class  we  meet  with  animalfl  to 
which  the  appellation  Jh^n^  has  been  given,  but  these  only  possess  the  power  of 
gliding  through  the  air  from  one  point  to  another,  by  the  agency  of  an  expaiijded:8kin} 
which  serves  to  buoy  them ;  their  aerial  motion  consequently  diffiors  only  in  eztsat 
from  the  spring  of  an  ordinary  Mammal ;  in  the  present  order,  on  the  contraiy,  the 
anterior  members  are  as  completely  organized  for  true  flight  as  those  of  a  bird,  but  the 
purpose  is  fulfilled  in  a  very  diflerent  manner. 

In  these  animals,  which  are  well  known  as  Bats,  as  in  the  Birds,  the  bones  sappcvt- 
ing  the  anterior  members  are  large,  the  humerus  is  rather  short,  and  the  bones  of  the 
forearm  long,  but  the  latter  are  quite  separate  and  moveable  as  in  the  human  arm.  The 
bones  of  the  fingers,  however,  instead  of  being  amalgamated,  so  as  to  form  a  single 
series,  are  all  quite  distinct,  and  when  extended  radiate  widely  from  the  wrist,  ihe 
bones  of  which  are  of  small  size.  The  thumb  is  short,  but  the  other  four  fingexs  are 
excessively  elongated,  especially  in  the  metacarpal  region ;  the  first  finger  is  the  shortest, 
and  the  others  are  of  nearly  equal  length.  The  four  long  fingers  and  the  bones  of  the 
arm  are  imited  by  a  delicate  leathery  membrane,  which  is  also  united  to  the  sides  of  the 
body  as  far  as  the  extremities  of  the  hind  legs  and  sometimes  fills  up  the  space  betweea 
these,  and  it  is  by  the  agency  of  the  broad  wings,  formed  by  the  extension  of  the 
anns  and  fingers  (Fig.  367),  that  the  Bats  are  enabled  to  flutter  through  the  air; 
their  fiight  however  is  less  powerfrd  than  that  of  the   majority  of  birds.     The 
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thumbs  of  the  anterior  feet  are  smaU,  free,  and  furnished  with  sharp  curved  claws, 
by  which  the  animals  can  suspend  themselves  to  the  walls  of  the  cavities  they 


Fig.  367.--Skeleton  of  a  Bat.— c/,  clavicle ;  A,  humerus ;  cu,  ulna ;  r,  radius ;  ca,  earpus  ;  po, 
thumb ;   mo,  metacarpus :  ph,  phalanges ;  o,  scapula ;  f,  femur ;  ti,  tibia. 


inhabit,  and  the  thumbs,  with  the  hind  feet,  which  are  also  free  from  the  membrane, 
constitute  the  only  means  by  which  the  Bats  can  progress  on  the  ground,  where,  as 
might  be  expected  from  their  organization,  they  are  exceedingly  awkward  in  their 

movements.  The  hind  feet  are  usually  fur- 
nished with  five  distinct  toes,  all  armed  with 
sharp  claws;  they  are  small,  but  capable  of 
clinging  with  great  firmness. 

The  skull  in  these  animals  is  usually  short, 
the  jaws  being  but  moderately  produced;  the 
dentition  varies  in  the  different  families, 
according  to  the  food  on  which  the  creatures 
subsist.  The  sternum  is  furnished  with  a 
more  or  less  distinct  crest,  serving,  like  the  same 
part  in  birds,  for  the  attachment  of  the  powerful 
muscles  of  the  wings.  The  tail  is  very  variable 
in  its  development,  and  is  frequently  included  in  a  portion  of  the  membrane,  (called 
the  inierfemoral  membrane),  which  extends  from  one  hind  leg  to  the  other,  and  which 
evidently  performs  an  important  part  in  steering  the  animals  in  their  aerial  course. 
The  body  is  covered  with  a  soft  down,  but  the  membrane  of  the  wings  only  exhibits  a 
few  scattered  hairs.  The  mammae  are  placed  on  the  breast,  and  the  young,  when  suck- 
ing, are  carried  about  by  the  mother  clinging  to  that  part  of  her  body;  fh)m  the 
position  of  the  teats,  the  Bats  were  included  by  Linnaeus  with  the  Monkeys  and  the 
human  species  in  his  first  order,  the  Primates. 

The  senses  of  the  Bats  are  exceedingly  acute,  especially  those  of  hearing  and 
smell ;  the  ears  are  frequently  of  enormous  size,  and  both  these  and  the  nose  furnished 
with  lobes  of  skin,  which  probably  give  increased  intensity  to  the  senses  of  hearing 


Fig.  368.— Long-cared  Bat  walking. 
{Plecotus  aurittta). 
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and  smell,  and  may  also  be  accessories  to  that  exquisite  sense  of  touch  which  is  cer- 
tainly exercised  by  the  delicate  membranes  of  tiie  urings.  By  this  sense  the  Bats, 
which  are  all  nocturnal  or  twilight  animals,  are  enabled  to  avoid  objects  which  stand 
in  their  way,  even  when  they  cannot  see  them,  as  was  proved  by  the  experiments  of 
Spallanzani,  who  blinded  several  of  these  animals,  and  found  that  in  this  mutilated 
condition  they  still  avoided  coming  in  contact  with  tftmaik  wqifiiflnd  in  the  room 
where  they  were  fljii^ 

All  the  Chiropten,  as  already  iiiifted,  are  noctanal  in  iheB  Uhite.  During  the 
day  they  ateep  m^onfed  hj  tha'dnrw  of  tUr  fand  §att  fim  ikm  ndei  of  caves, 
hollow  traoi,  or  holes  in  iraDi;  tnd  tlie  Buwpem  ■padoi  tn  jdffi  tbtj  pariinl  to  the 
walls  of  old  flhimnW.  Thon  species  wlndbpMBliMWBifar  in  aitato  of  tepidity  select 
the  same  wtnitiong  far  thdr  long  rfiimlwi.  They  «m  inmd  in  all  paiti  «f  the  world, 
even  in  l^ew  Holland,  Vnt  are  moft  niiiarw  in  tropical  dimates.  Some  species  feed 
:  upon  insects  which  they  captare  on  the  wing,  otihers  upon  the  blood  of  vertebrated 
!    animals,  and  others  again  upon  fruitL 

DiTisions. — The  Chiroptent  nay  be  dxvided  into  four  families,  of  which,  the  first 
two  include  tho  preeminent  inaeetivcrona  apeeies.  The  first  of  these  is  that  of  the 
Vesper tilionida,  or  true  Bats,  in  which  the  teeth  resemble  those  of  the  true  Insectivorous 
Mammalia,  but  vary  greatly  in  number.  The  incisors  are  two  or  four  in  the  upper, 
and  two,  four,  or  six  in  the  lower  jaw;  and  the  molars  either  four  or  fiye  in  the 
I  upper,  and  five  or  six  in  the  lower  jaw.  The  canines  are  rarely  of  large  size ;  the 
anterior  or  false  molars  are  eompressed  and  cutting,  and  the  true^molars  are  furnished 
with  sharply  tubercular  crowns,  adapted,  like  those  of  the  Insectivora,  for  crushing  the 
hard  skins  of  beetles  and  other  insects.  All  the  fingers  are  quite  destitute  of  naHs  or 
claws,  and  the  middle  finger  has  only  three  joints ;  the  tail  is  usually  well  developed, 
and  fixed  in  the  interfemoral  membrane,  but  is  sometimes  free  {Taphozotis)  ;  it  is  also 
occasionally  longer  or  shorter  than  the  membrane,  b«t  generally  reaches  its  posterior 
margin.  The  ears  vary  greatly  in  size,  being  somctimea  ahorter  than  tha  head  and 
sometimes  very  long,  and  furnished  with  an  inner  ibid  (Fig.  ^68} ;  but  the  nose  is 
always  destitute  of  leaflike  appendages. 

The  animals  of  this  family  feed  entirely  upon  inseeta  which  thef  cq^ten  «n  the 
wing,  and  dunng  the  dusk  of  the  evening  in  summer  thej'  a 
flying  about  in  pursuit  of  their  insect  prey.  Althou^^of  amaH 
ingly  voracious,  and  must  destroy  immense  numhen  of  insects.  Thflj  am  Ibimd 
abundantly  in  all  parts  of  the  world,  and  no  fewer  than  fifteen  species  are  described  as 
natives  of  Britain  :  but  of  these  the  great  majority  are  very  rare  or  local.  The  two 
commonest  species  are  the  Pipistrelle  {VespertUio pipistreUus)  'and  the  Long-eazed  Bat 
{PUcfUus  attritut).  The  former  is  our  common  Bat,  which  is  known  in  aome  parts  of 
the  country  as  the  Flittermouse,  in  allusion  to  its  mouselike  body  and  its  power  of 
flight.  It  is  commonly  found  about  houses,  and  usually  reposes  in  the  crevices  of  old 
walls  and  similar  situations.  It  is  a  small  species,  and  its  food  conaists  piinoipaDy  of 
gnats  and  other  Uttle  insects  of  the  same  description,  in  pursuit  of  which  it  fliea  pretty 
rapidly.  The  Pipistrelle  is  also  partial  to  meat,  and  is  known  fireqnently  to  make  iti 
way  into  pantries,  where  it  has  been  silrprised  clinging  to  a  joint  of  meat  in  the  aet  of 
making  a  hearty  meal.  Its  period  of  torpidity  appears  to  be  ahortei^  than  fiiaA  of  any 
of  our  other  species  of  this  family,  and  even  during  the  winter  it  may  oocanonany  be 
seen  on  fine  days  in  pursuit  of  its  favourite  prey. 

The  Long-eared  Bat  (Fig.  368),  like  the  preceding,  is  also  foimd  commonly  in  the 
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neighbourhood  of  houses,  under  the  roofe  of  which  and  in  the  towers  of  churches  it  com- 
monly reposes  during  the  day.  It  is  one  of  the  most  elegant  species,  and  is  very  easily 
tamed,  when  it  will  readily  take  flies  from  the  hand,  and  even  in  some  cases  from  the  lips 
of  its  owners.  The  ears  are  very  long,  and  beautifully  transparent ;  they  can  be  bent 
and  folded  into  a  great  variety  of  forms,  and  when  the  animal  is  sleeping  they  are 
concealed  under  the  wings,  whilst  the  inner  lobe  of  the  ear  still  projects,  giving  the 
creature  the  appearance  of  having  short,  slender  ears. 

The  largest  British  species  is  the  Noctule,  or  Great  Bat  (F.  noctula),  which 
measures  nearly  three  inches   in   length  exclusive  of  the  tail,   and   as  much  as 
fifteen  inches  in  expanse  of  wing.    In  their  habits  the  exotic  species  closely  re- 
semble those  which  inhabit  Britain,  and  few  of  them  greatly  exceed  our  British  species  ( 
in  size. 

The  second  family  is  that  of  the  JRhtndophidaey  or  Horse-shoe  Bats,  which  resemble 
the  true  Bats  in  their  general  structure  and  habits,  but  diflPer  from  them  remarkably  in 
the  possession  of  complicated  leaflike  mem- 
branous appendages  on  the  nose,  which 
g^ve  them  a  very  singular  and  often  for- 
bidding appearance  (Fig.  369).  They  re- 
semble the  common  Bats  in  their  general 
habits,  but  appear  to  be  even  more  noc- 
turnal ;  and  their  places  of  sojourn  during 
the  day  are  usually  the  darkest  cavern  a 
that  they  can  find. 

Of  these  Bats,  which  are  abundantly 
distributed  in  the  warmer  parts  of  the  earth, 
although  peculiar  to  the  Eastern  Hemi- 
sphere, we  have  only  two  native  species, 
the  Greater  and  the  Lesser  Horse-shoe  Bats 
[Rhinolophw  Jen'um-equinum  and  hipposi- 
deroi).  The  name  of  Horse-shoe  Bats,  ap- 
plied to  these  animals,  refers  to  the  form  of 
the  anterior  portion  of  the  nasal  appendage 
which  surrounds  the  nostrils,  and  which  is 
somewhat  of  the  shape  of  a  horse-shoe ; 
behind  this  is  a  second  portion,  lanceolate 
and  standing  up  in  front  of  the  forehead, 
the  centre  of  which  is  elevated  into  a 
remarkable  cellular  process.  The  largest  of  these  species  is  nearly  two  inches  and  a 
half  long  in  the  body;  it  feeds  upon  rather  large  insects,  such  as  cockchafers,  of  which, 
however,  it  is  said  only  to  eat  the  body.  The  Lesser  Horse-shoe  Bat  is  one  of  the 
smallest  British  species  of  the  order. 

In  our  British  species  the  ears  are  of  moderate  size,  but  in  many"of  the  exotic 
Horse-shoe  Bats  these  organs  are  developed  to  an  extraordinary  extent,  and  furnished, 
as  in  the  Common  Long-eared  Bat,  with  very  large  membranous  auricles.  This  is 
especially  the  case  in  the  ^enus  Megadernuif  in  which  the  ears  are  so  large  as  to  unite 
in  the  middle  (Fig.  369).  The  nasal  appendages  also  attain  a  great  development  in 
this  genus,  species  of  which  are  foimd  in  tropical  Africa,  India,  and  the  Eastern 
Islands;  the  species  figured  {M.frons)  is  a  native  of  Western  Africa,    One  of  the 
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Indian  species  (Af.  li^<i^  has  been  observed  to  suck  the  blood  of  other  Bats,  and  it  is 
also  said  to  be  partial  to  Frogs. 

In  the  Megaderms  there  is  an  ample  interfemoral  membrane,  but  no  tail ;  in  fha 
genua  Hhinopoma,  on  the  contrary,  there  is  a  long  slender  tail,  with  scarcelj  any 
membrane,  a  structure  which  gives  those  animals  a  most  singular  appearance.  In  the 
genus  NycterUy  both  the  tail  and  the  interfemoral  membrane  are  greatly  developed,  the 
ears  are  large  but  separate,  and  the  nasal  appendages  are  concealed.  These  Bats  have 
the  skin  of  the  body  very  loose,  forming  a  sac,  which  communicates  with  the  mouth 
by  a  small  opening  in  each  cheek ;  through  these  apertures  the  animal  is  able  to  puff 
out  the  body  into  the  form  of  a  ball,  but  the  object  of  this  arrangement  is  not  known. 
The  species  of  this  genus  are  almost  confined  to  Africa. 

In  the  family  of  the  Phyllostomida,  or  Vampyrea,  the  canine  teeth  are  of  large  size, 
and  the  middle  finger  consists  of  four  joints,  including  the  metacarpus.  Like  the 
RhinolophidaB,  which  they  replace  in  America,  they  are  furnished  with  a  membranous 

nasal  appendage,  and  the  ears  are  usually 
ample,  and  furnished  with  a  distinct 
membranous  auricle.  In  almost  all  the 
species  of  this  family  there  are  four 
incisor  teeth  in  both  jaws. 

The  PhyllostomidsB  are  peculiar  to 
the  tropical  portions  of  America,  where 
they  are  met  with  very  abundantly. 
They  are  generally  of  a  larger  size  than 
the  animals  of  the  preceding  families, 
the  Vampyre  {Phyllostoma  spectrum^  Fig. 
370)  being  sometimes  nearly  two  feet 
and  a  half  in  extent  of  wing,  and  their 
propensities  exhibit  a  corresponding  de- 
gree of  ferocity.  Their  favourite  food 
appears  to  be  the  blood  of  the  larger 
Mammalia  and  birds,  which  they  attack 
during  sleep,  and  biting  a  small  hole  in 
the  skin,  suck  the  blood  through  ii 
Cattle  and  Horses  are  very  subject  to 
their  attacks,  and  appear  frequently  to 
lose  a  good  deal  of  blood  from  the  wound  after  the  Bats  have  taken  their  fill ;  but  it 
seems  probable  that,  unless  an  animal  has  been  bitten  severely  in  several  places,  the 
bite  is  rarely  attended  with  ill  consequences.  Fowls,  however,  are  said  often  to  die 
from  the  effects  of  the  bite.  The  older  naturalists,  deceived  by  the  accounts  given  to 
travellers  by  the  Indians  of  America,  have  published  the  most  exaggerated  statements 
of  the  dreadful  powers  of  these  creatures,  which  were  said  to  attack  men  during  the 
night  by  opening  an  artery  and  sucking  the  blood,  lulling  their  victims  the  while  by 
fanning  them  with  their  long  wings,  until  the  loss  of  blood  terminated  in  utter  ex- 
haustion. According  to  Azara,  however,  the  inhabitants  of  Paraguay  haye  no  dread 
of  these  animals,  although  they  frequently  enter  the  houses,  and  suck  the  blood  of 
those  who  may  incautiously  expose  any  part  of  their  bodies ;  but  he  adds  that,  beyond 
a  painful  sensation  which  lasts  for  some  days,  he  never  found  any  ill  effects  from  their 
attadca.    He  states  that  they  do  not  open  any  of  the  larger  vessels,  but  merely  ynt^A  a 


Fig.  370.— Head  of  the  Vampyre  Bat  {Phyllostoma 
spectrum). 
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small  incision  in  the  skin.  Tschudi,  however,  mentions  the  case  of  an  Indian  who  was 
bitten  in  the  face  by  a  species  of  this  family,  whilst  sleeping  in  the  woods  in  a  state  of 
intoxication ;  the  wonnd,  although  apparently  very  slight,  was  followed  by  so  much 
inflammation  and  swelling  that  the  man's  features  became  quite  unrecognizable. 

In  the  majority  of  these  species  the  canines  are  long  and  sharp,  and  in  the  genus 
Desmodus,  which  possesses  only  two  incisor  teeth  in  the  upper  jaw,  these  are  also  of 
great  size  and  very  acute,  forming  a  pair  of  formidable  lancets.  Nothing  is  known  of 
the  habits  of  the  species  of  this  genus,  but  from  the  structure  of  their  teeth  they  would 
seem  to  be  well  adapted  for  the  same  diet  as  the  true  Vampyres.  Another  remarkable 
form  of  this  family  is  the  genus  Ohssophciga,  in  which  the  tongue  is  very  long,  slender, 
and  extensible ;  they  are  said  to  use  this  as  a  suctorial  organ^  but  nothing  certain  is 
known  of  their  habits.  The  species  of  the  genus  Stenodtrma  are  distinguished  by  their 
frugivorous  habits ;  their  tails  are  quite  rudimentary,  and  the  interfemoral  membrane 
very  small ;  this  is  also  the  case  in  Deamodus  and  some  of  the  Glossophaga ;  but  the 
latter  genus  contains  species  with  both  the  tail  and  the  interfemoral  membrane  well 
developed. 

The  last  family  of  the  order,  and  the  one  which  evidently  approaches  most  "closely 
to  the  Quadrumana,  is  that  of  the  PteropopidiCy  or  Koussettes,  sometimes  called  Fox 
Bats,  in  allusion  to  the  dog-like  form  of  the  head,  of  which  the  jaws  are  more  pro- 
longed than  in  the  other  Bats.  In  these  Bats  the  incisors  are  of  small  size,  and 
four  ill  each  jaw,  but  they  sometimes  fall  out  as  the  animals  increase  in  age ;  the 
canines  are  also  small,  and  the  molars 
have  blunt  tubercular  crowns,  indi- 
cating a  fruit  diet ;  but  the  tubercles 
are  often  worn  away,  and  the  teeth 
then  exhibit  a  flat  surface.  The  ears 
are  always  of  moderate  size;  the 
eyes  are  larger  than  in  the  other 
Bats,  and  the  nose  is  always  desti- 
tute of  membranous  appendages. 
The  tail  is  short,  and  the  inter- 
femoral membrane  very  small  or 
entirely  deficient.  The  first  finger 
is  short,  and  furnished  with  a  dis-  nv^'^ 

tinct  nail  or  claw.  '^i'''^ 

The  Pteropidae  are  entirely  con-  ^!^f;^t'- 

fined  to  the  warmer  parts   of  the    pig.  371.-Headof  theKalongBat  (P^eroi^u^crftiZw). 
Eastern  Hemisphere.  They  are  most 

Hbundant  in  the  islands  of  the  Eastern  Archipelago,  whence  the  greater  pai-t  of  the 
species  are  derived ;  but  they  occur  also  on  the  main  land  of  Asia,  in  the  tropical 
islands  of  the  Pacific,  in  Africa,  and  even  in  Australia.  They  arc  the  largest  of  the 
Bats,  the  Kalong  of  Java  {Pteropus  edulis^  Fig.  371)  measuring  no  less  than  five  feet  in 
extent  of  wing,  and  nearly  two  in  length.  They  are  frugivorous  in  their  habits,  and 
thus  do  great  damage  in  gardens  and  plantations ;  but  in  confinement  they  have  been 
known  to  eat  the  flesh  of  birds,  so  that  it  is  possible  they  may  vary  their  diet  in  a 
similar  manner  in  a  state  of  nature.  They  have  a  disagreeable  odour,  described  by 
some  observers  as  musky,  by  others  as  "  mildewy.'*  Their  flesh  is,  however,  eaten  by 
the  inhabitants  of  the  places  where  they  occur ;  and  it  is  probable  that  the  Bat  which 
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figures  amongst  the  articles  of  food  forbidden  to  the  Jews  may  have  belonged  to  thii 
group,  as  at  least  one  species  {Eleutherura  agyptiaea)  is  found  abundantly  in  Egypt 
and  the  neighbouring  countries,  and  is  even  represented  with  considerable  exactitude 
upon  some  of  the  Egyptian  monuments.  Like  the  other  Bats,  they  are  nocturnal 
animals,  and  pass  the  day  suspended  by  the  hind  fBot  from  the  branches  of  trees ;  but 
some  species  are  known  also  to  fly  at  noonday. 

Okdeb  XII. — QrADRirXAKA. 
Oenexal  Characters. — It  is  amongst  the  highest  animals  of  this  order  that  we 
find  the  nearest  approach  in  organization  to  the  structure  which  characterizes  man  as 
an  animal,  although  it  must  be  confessed  that  the  resemblance  is  still  rather  distant 
On  the  other  hand  those  members  of  the  order  which  stand  at  the  bottom  of  the  scale 
present  remarkable  similarities  to  animals  belonging  to  the  preceding  and  some  other 
orders,  and  between  these  two  extremes  we  find  a  great  number  of  steps.  This  great 
dirersity  of  structure  renders  the  determination  of  the  exact  limits  of  the  order  some- 
what difficult,  and  although  the  majority  of  the  Quadrumana  are  easily  recognizable, 
the  order  also  contains  some  animals  whose  title  to  such  a  position  is  rather  doubtftd. 
The  essential  character  of  the  group  consists  in  the  structure  of  the  eztremitiee. 
In  the  typical  forms,  all  the  feet  are  furnished  with  opposable  thumbs,  so  that  they  are 
in  fact  converted  into  hands,  by  means  of  which  the  creatures  are  admirably  fitted  fiir 
an  arboreal  existence.  In  many  species,  however,  the  anterior  members  possesa  only 
four  fingers,  and  the  opposable  thumbs  are  confined  to  the  hind  feet,  and  the  almost 
universal  prevalence  of  this  structure  throughout  the  order  may  be  considered  aa  their 
most  characterittio  peooliarity  ;  a  similar  confirmation  occurs  nowhere  else  amongst 
the  Mammalia,  eieept  in  some  of  the  Opossums.  In  their  movements  these  atiiTFTfilf  aie 
as  truly  Quadrupeds  as  most  of  the  olawed  Mammalia,  for  in  a  state  of  nature  they 
appear  never  to  walk  on  the  hiaA  lags,  which  in  fact  are  too  weak  to  be  employed 
as  in  the  human  subject  as  the  sole  oiyms  of  motion,  and  moreover  the  structuze  of 
the  feet  is  such  that  when  on  the  ground  the  animals  are  compelled  to  walk  upon  the 
side  of  the  lb«fc,  instead  of  applying  the  sole  to  the  groimd  as  in  man.  Thus  we  see 
that  howevef  remarkably  the  general  appearance  of  some  of  these  creatures  may 
simulate  that  of  man,  there  is  in  reality  a  wide  difierence  between  the  highest 
Monkey  and  the  most  degraded  forms  of  the  human  species. 

In  the  structure  of  the  brain  and  skull  these  animals  also  exhibit  a  gradual 
approach  to  the  human  type,  but  the  differences,  especially  in  the  latter,  are  siSXL  very 
striking.  In  the  most  man-like  Apes  the  resemblance  of  the  skull  to  that  of  wum  is 
greatest  in  the  young  animals,  and  as  these  have  been  most  frequently  under  tilie 
observation  of  naturalists,  they  have  given  rise  to  very  false  notions  as  to  the  extent 
of  this  similarity,  for  as  the  animals  increase  in  age,  the  jaws  gradually  lengthen 
until  in  the  adult  Orangs  and  Chimpanzees,  they  form  a  prominent  muzzle,  i^oet 
as  long  as  that  of  a  dog.  The  dentition  also  is  very  different,  the  canine  teeth  espe- 
cially being  exceedingly  large  and  strong,  and  interlocking  like  those  of  a  catnivoions 
animal ;  thus  it  becomes  necessary  that  gaps  should  be  left  between  the  canines  and 
the  incisors  or  false  molars  for  the  reception  of  the  canines  of  the  opposite  jaw,  whiirt 
in  man  the  teeth  nm  in  an  uninterrupted  series  in  both  jaws.  The  form  of  the  teeth 
is,  however,  very  similar  to  that  which  prevails  in  the  human  subject,  the  mdan 
being  broad  and  obtusely  tubercular,  as  indeed  is  generally  the  case  in  Awimylif  whiflh 
feed  on  fruits  or  on  a  mixed  diet. 
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Tbc  oriiiti  are  alwa^a  completely  closed^  and  the  eyea  of  moderata  or  large  iuse, 
Hie  ears  are  nsually  smaU^  but  Tftry  gteatir  in  form.  The  skin  is  coyered  witli  hair 
on  all  parte,  c^eept  the  palms  of  t!ie  banda  and  the  face,  ftnd  huttocka  of  aoniG  apedoei. 
The  tail  i»  aometimos  rudimentary  or  wanting,  bni  tisnally  of  conaiderahle  length,  and 
its  extremity  is  often  capuWe  of  heiag  «jto ployed  bh  r  prehensile  organ,  which  is  of 
great  serrioe  to  the  animals  in  their  arhoraal  rosidence.  The  nails  are  generally  flat 
like  thoflE  of  man,  but  iomo  epeciea  are  fiirnished  with  etirred  claws,  whilst  othera 
posses  such  claws  on  some  of  the  ingers^  and  flat  nails  on  the  rest.  Tbo  mammie 
are  usually  two  in  number,  and  placed  on  the  breast,  as  in  the  preceding  order. 

The  Quadramana  vary  greatly  iu  si^e,  some  of  the  A  pea  exoeeding  even  man  in 
■tatnre,  wbUat  others  are  not  larger  than  a  Squirrel*  They  are  almost  exclusiyely 
oonflned  to  the  tropical  regioni  of  the  earth,  where  they  l^ye  in  troops  m  the  f>re8ta, 
and  feed  for  the  most  part  upon  fruits,  although  a  good  many  are  not  aTerse  to 
•nimal  food  when  it  comea  in  their  way,  and  some  eren  appear  to  subsist  habitually 
upon  it. 

lllTiaioim.-^We  may  divide  the  Quadrumana  into  four  aectiona*  The  first  of 
these  includes  only  the  family  of  the  GaUopithmdaj  or  Flying  Lemursj^a  smaU  group 
of  animals  which  evidently  connect  the  Qnadrumtna  with  the  Chiroptora,  and  which 
hare,  indeed,  been  placed  in  the  latter  order  by  many  aoologiats.  They  certainly 
differ  in  many  important  psTticulars  from  the  other  mem- 
bers of  this  order,  and  especially  in  the  total  want  of 
oppoaahle  thumbs  on  all  the  feet,  which  are  composed 
of  Ave  fingere,  arranged  in  ft  single  aoriea,  and  united 
together  by  a  small  membrane.  These  finj^erg  are,  how- 
ever, ftdflpted  Jbr  climbing,  and  are  not,  as  in  the  Bats, 
prolonged  to  fumisih  support  to  broad  memhranous  wings, 
although  the  animals  are  furnished  with  a  very  broad 
fold  of  flkia,  which  extenda  from  the  aides  of  tho  ncok  to 
the  wrists,  from  these  to  tho  baao  of  the  feet^  and  ie  even 
continued  between  the  hind  lega  ao  as  to  involve  the  tail, 
in  the  same  way  as  in  many  of  the  true  Chiroptera.  It 
is  evident  that  this  membrane,  which  is  entirely  clothed 
with  hmrj  is  to  b©  regarded,  like  the  similar  provision  of 
the  Flying  Squirrels  and  PhalangerB,  irierely  ^  a  sort  of 
parachute,  by  means  of  which  its  posacesor  ia  enabled  to 
perform  leaps  of  amasing  extent,  although  it  must  be 
confessed  that  in  its  general  arraiigement,  leaving  the 
stmcture  of  the  hands  out  of  the  question,  it  presents  a 
wonderful  similarity  to  the  wing  of  a  Bat*  In  other  respects  the  Galeopithecidas 
e^chibit^  in  a  remarkable  manner,  character  intermediate  between  those  of  the  Lemurs 
and  the  true  Cbiroptera.  The  form  of  the  head  ia  the  same  as  in  the  former  group, 
but  the  orbits  are  inoomplete,  as  in  tho  Bats.  The  dentition  resembles  that  of  the 
Lemuts,  but  presonta  some  curioua  characters.  The  ineiaors  are  four  in  the  upper, 
and  sii  in  the  lower  jaw;  the  former  are  placed  quite  at  tho  sides  of  the  jaw,  so  as  to 
leave  a  wide  vacant  space  in  front,  and  the  second  or  hindmost  incisor  is  inaerted  by 
two  roots,  which  give  it  the  appearance  of  a  false  molar ;  and  tlia  is  also  the  case 
with  the  following  tooth,  which  may  bo  regarded  as  the  representative  of  the  canine' 
The  lower  incisora  project  in  front  of  the  jaw,  and  the  four  intermediate  ones  exhihit  a 
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singular  structure,  being  very  broad,  flat,  and  deeply  notcbed  or  deft  into  teeth,  some- 
thing like  those  of  a  comb.  Th^  Gkdeopithecidae  differ  from  the  other  Quadrumana  in 
.the  possession  of  two  pairs  of  pectoral  mammse. 

These  singular  animals  are  all  inhabitants  of  the  Indian  islands,  where  they  live  in 
the  forests,  and  pass  the  day  suspended  by  their  hind  legs,  like  the  true  Bats,  from  the 
branches  of  trees.  The  night  is  their  period  of  activity,  and  they  then  climb  about 
the  trees  with  great  ease,  and  glide  from  one  tree  to  another  by  the  aid  of  their  broad 
lateral  membranes.  In  this  way  it  is  said  they  will  pass  oyer  a  space  of  more  than  a 
hundred  yards.  They  appear  to  feed  upon  almost  anything,  but  principally  on  fruits, 
insects,  small  birds  and  their  eggs. 

The  best  known  species  {Oaleopithecus  volitansj  Fig.  372)  is  found  in  Java,  Sumatra, 
and  Borneo.    It  measures  about  twenty  inches  in  length. 

The  second  section  of  this  otdcr  also  includes  one  family, — ^that  of  ihe  Chiromyda,— 
which,  as  far  as  we  at  present  know,  has  only  a  single  representative,  the  Chiromys 
madagaacariensisy  or  A  ye- Aye,  which  presents  characters  of  as  problematical  a  nature 
as  those  of  the  preceding  family.  The  Chiromysy  in  fact,  appears  to  form  the  connect- 
ing link  between  the  Quadrumana  and  the  Rodents ;  and  it  has  been  placed  by  diffeient 
zoologists  sometimes  in  one  and  sometimes  in  the  other  of  these  orders. 

In  its  form,  this  remarkable  animal  presents  a  close  resemblance  to  a  Squiirel; 
nnd,  when  first  discovered,  it  was  supposed  to  be  a  species  of  the  old  genus  Seiurus. 
Its  dentition  also  is  almost  identical  with  that  of  a  Rodent  animal,  consisting  of  a  pair 
of  powerfiil  incisor  teeth  in  each  jaw,  separated  from  the  molars  by  a  wide  empty 
space ;  the  canines  are  entirely  deficient.  The  skuU,  however,  is  distinguishable  from 
that  of  a  Rodent  from  its  having  the  orbits  encircled  by  a  complete  bony  ring.  The 
structure  of  the  feet  is  also  different ,  the  anterior  members  have  five  very  long,  slender 
fingers,  armed  with  claws ;  and  the  thumb,  although  not  exactly  in  the  same  line  with 
the  other  fingers,  is  scarcely  opposable ;  but  the  posterior  members  are  famished  with 
complete  hands,  of  which  the  thumb  has  a  flat  nail,  and  the  flrst  finger  a  subulate 
claw  like  that  of  the  true  Lemurs.  The  body  of  this  animal  is  clothed  with  longish 
smooth  hairs,  with  an  under  coat  of  a  woolly  nature.  The  tail  is  long  and  bushy,  and 
the  ears  large  and  naked.     The  mammae  are  situated  on  the  groin. 

The  Aye- Aye  has  been  found  only  in  the  forests  of  Madagascar,  where  it  appears 
to  be  very  rare,  as,  when  first  discovered  by  Sonnerat,  it  was  unknown  to  the  natives, 
and  the  name  Aye- Aye  which  he  gave  it  is  said  to  be  their  expression  of  surprise 
when  the  animal  was  first  shown  to  them.  It  is  a  slow,  nocturnal  animal;  but 
scarcely  anything  is  known  of  its  mode  of  life,  some  naturalists  asserting  that  it  lires 
on  insects,  whilst  others  suppose  it  to  be  frugivorous. 

In  the  third  group,  which  includes  two  families,  and  to  which  the  name  of  Fratimia 
has  been  given,  we  find  the  thumbs  of  the  hind  feet  always  opposable,  and  the  first 
finger  furnished  with  a  claw,  even  when  the  others  bear  nails.  The  teeUi  are  of  three 
kinds,  and  never  show  any  resemblance  to  those  of  the  Rodentiaj  the  nose  is  usually 
slender  and  pointed,  and  ^e  tail  long. and  bushy.  These  animals  appear  to  lead  torn 
the  typical  Quadrumana  to  the  Insectivora. 

The  first  family  of  this  group,  that  of  the  Tarsidaf  consists  of  insectiTorous 
animals,  characterized  by  the  acute  tubercles  of  their  molars.  The  incisors  are  very 
variable  in  number ;  the  canines  are  large ;  the  nose  is  more  or  less  pointed ;  the  eyes 
are  usually  very  large  and  directed  forwards,  and  the  ears  are  large  and  membranous. 
'  The  tail  is  long,  sometimes  bushy,  and  sometimes  furnished  with  a  tuft  of  longer  hair 
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towards  the  tip.  Tlie  tarsus  in  these  animals  is  usually  of  considerable  length ;  this  is 
especially  the  case  in  the  typical  genus  Tartiusy  in  which  the  toes  of  the  hind  feet  vary- 
most  curiously  in  their  development.  Both  the  fore  and  hind  feet  are  furnished  with 
opposable  thumbs,  In  the  genus  Oiolienusj  the  ears  are  exceedingly  large  like  those  of 
the  Bats,  and  can  be  folded  down  in  the  same  way.  These  are  all  nocturnal  animals 
of  small  size,  natives  of  the  tropical  parts  of  Africa,  and  some  of  the  Indian  Islands, 
where  they  live  in  the  forests  and  climb  about  the  trees  at  night  in  search  of  insects. 

A  second  family,  very  closely  allied  to  that  of  the  preceding,  is  that  of  the  Ni/eiu 
esbiday  or  Loris,  which,  in  fact,  differ  from  the  Tarsidse  principally  in  the  small  size  of 
the  ears  and  the  complete  deficiency  of  the  tail.  They  are  also  remarkable  for  the 
large  size  of  the  eyes,  which  are  placed  close  together  on  the  front  of  the  head. 
There  are  only  two  known  species  of  this  family,  natives  of  India  and  the  Indian 
islands ;  they  are  nocturnal  in  their  habits  and  very  slow  in  their  movements,  whence 
the  name  of  Slow  Lemurs  is  firequently  applied  to  them ;  their^food  is  said  to  consist 
of  small  birds  and  insects,  which  they  are  able  to  capture  at  night,  notwithstanding 
the  extreme  slowness  of  their  movements. 

The  last  family  of  the  ProsimisB  is  that  of  the  Lemttriday  or  Lemurs,  in  which  the 
true  molars  are  furnished  with  blunt  tubercles,  indicating  the  more  or  less  frugivorous 

habits  of  the  animals.    The  dentition  in  the  Lemurs  is  as  follows — ^incisors,  ^^^-1^  ^^ 

2        4 

which  the  upper  are  perpendicular,  the  lower  nearly  horizontal ;  canines,  -^^  ;  prae- 

*>  —  2        3  — -  3  3  —  3 

molars 5 or  r r,  pointed;  molars,  ■= r,  tubercular.    The  upper  canines  are 

long,  compressed,  and  sharp ;  but  the  lower  ones  project  forwards  at  the  side  of  the 
incisors,  which  they  resemble  in  form.  The  head  is  rounded,  but  the  snout  is  elon- 
gated, slender,  and  pointed,  like  that  of  a  Fox,  whence  the  name  of  Fox-nosed 
Monkeys,  sometimes  applied  to  the  Lemurs.  The  legs  are  tolerably  long,  and  all  the 
thumbs  are  opposable ;  the  nails  are  all  flat,  with  the  exception  of  that  on  the  first 
finger  of  the  hinder  hand,  which  forms  a  sharp,  subulate  claw.  The  eyes  are  large, 
and  placed  on  the  front  of  the  head ;  the  ears  are  small ;  the  body  is  covered  with  a 
soft  fur,  and  the  tail  is  usually  elongated. 

These  animals,  which  are  often  exceedingly  beautiful,  are  peculiar  to  the  great 
island  of  Madagascar,  where  they  appear  to  take  the  place  of  the  Monkeys  so  abundant 
in  all  the  tropical  parts  of  Africa,  but  which  do  not  occur  in  Madagascar.  They  are 
nocturnal  animals,  generally  of  great  activity ;  they  feed  principally 'on  fruits  and 
insects,  but  also  occasionally  upon  small  birds  and  their  eggs,  which  appear  to  be 
favourite  articles  of  food  with  the^Quadrumana  in'generaL  The  female  produces  a  single 
young  one  at  a  birth;  this  she  attends  with  the  most  affectionate  assiduity,  carrying  it 
about  with  her  for  a  long  time ;  the  young  Lemur  at  first  clings  to  the  breast  of  the 
mother,  where  it  is  almost  concealed  amongst  the  long  hair,  but  when  more  mature 
securesf  itself  by  coiling  round  its  parent's  body  (Fig.  10).  In  confinement  these 
animals  are  gentle  and  playful ;  and  although  their  long  upper  canines  enable  them  to 
bite  severely,  they  rarely  exert  this  power  except  when  greatly  irritated. 

The  largest  species  is  the  Indri  (Jndris  brevieaudatus),  in  which  the  tail  is  reduced 
to  a  mere  rudiment ;  this  animal  measures  about  three  feet  in  height  when  standing 
upon  its  hind  legs.  The  ordinary  species  are  about  the  size  of  large  Cats.  One  of  the 
most  elegant  species  is  the  King-tailed  Lemur  (Lemur  Catta),  which  is  of  a  delicate 
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gray  oolour,  with  the  eheeks  and  throat  whitish,  and  the  long  bushj  tail  beautifiilly 
adorned  with  ringi  of  black  and  white. 

From  the  Lemurs  we  pass  to  the  last  great  section  of  the  Qnadmmana,  that  of  the 
Simufy  or  true  Apes,  In  these  animals  the  incisor  teeth  are  always  four  in  each  jaw, 
and  directed  downwards  and  a  little  forwards ;  the  canines  are  well  deyeloped  in  both 
jaws,  and  the  molars  y^ry  similar  to  those  of  the  human  species.  The  nails  are  either 
flattened  or,  with  the  exception  of  those  of  the  thumbs,  conyerted  into  claws ;  but  the 
first  finger  of  the  hinder  extremity  neyer  presents  the  solitary  claw  characteristic  of  the 
preceding  section.  The  skin  of  the  face  is  usually  naked ;  the  extremities  are  long, 
but  the  anterior  pair  are  always  longer  in  proportion  than  in  man ;  in  some  species, 
indeed,  the  arms  attain  an  excessiye  length.  In  these  animals  we  notice  a  gradual 
approach  in  structure  to  the  human  organization,  the  lower  species  being  still  to  a 
great  extent  quadruped  in  their  form,  whilst  the  higher  ones  present  a  more  distinct 
resemblance  in  aspect  and  gesture  to  man.  They  are  all  actiye,  mischieyous  creatures; 
but  the  smaller  species  exhibit  a  prying  disposition  and  a  drollery  of  manner  which 
hayc  always  caused  them  to  be  regarded  in  a  ludicrous  light,  whilst  the  larger  species 
are  ferocious  brutes,  whose  great  strength  and  formidable  weapons  render  them  most 
dangerous  enemies. 

Differences  in  the  position  of  the  nostrils  enable  us  to  diyide  the  Apes  into  two 
great  natural  groups,  which  coincide  remarkably  with  the  geographical  distribution  of 
the  animals.  Thus  in  the  Apes  of  the  New  World  the  nose  is  flat  and  broad,  and  the 
septum  is  yery  wide,  so  that  the  nostrils  are  placed  far  apart  at  the  sides  of  the  nose ; 
in  those  of  the  Eastern  Hemisphere,  on  the  contrary,  the  septum  is  narrow  and  the 
nostrils  are  approximated.  The  former  haye  been  called  Flatyrrhinte^  and  the  latter 
CatarrhifUB, 

The  American  Monkeys,  or  Platyrrhinse,  form  two  distinct  families.  In  the  first 
of  these,  that  of  the  Hapalida^  or  Marmosets,  there  is  the  same  number  of  teeth  as  in 


the  Old  World  Apes,  namely — incisors  -j,  canines  :, ;,  molars 


=  32;  but 
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the  tubercles  of  the  molars  are  acute,  indicating  the  insectiyorous  habits  of  the  animsls. 

Notwithstanding  this  pe 
culiarity  in  the  dentition, 
howeyer,  they  resemble 
the  ordinary  Americsn 
Monkeys  in  their  genersl 
structure.  They  are  all 
small  Monkeys,  about  the 
size  of  a  Squirrel  or  a 
little  larger;  their  heads 
are  rounded,  and  their 
ears  usually  furnished 
with  a  tuft  of  hair.  The 
hind  feet  are  proyided 
with  an  opposable  thumb, 
which  bears  a  flat  nail ;  but  all  the  other  fingers  of  both  pairs  of  extremities  are  armed 
with  sharp  daws,  and  the  thumb  of  the  anterior  members  is  scarcely  opposable.  The 
tail  is  long  and  usually  bushy,  but  neyer  adapted  for  prehension ;  and  ^  whole  body 
is  clothed  with  a  soft  woolly  fur. 


Fig.  373.~Marmo8et  {HapaU  penicillata). 
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These  elegant  little  creatures  are  found  in  great  abundance  in  the  forests  of  Brazil, 
where  they  run  about  the  trees  in  a  manner  very  similar  to  that  of  our  Squirrel,  which 
they  a  good  deal  resemble  in  appearance.  They  feed  on  insects  and  fruits,  and  also  on 
birds  and  their  eggs ;  indeed  they  seem  to  be  yery  predaceous  little  creatures,  although 
they  may  be  easily  tamed,  and  were  formerly  favourite  pets  with  fiashionable  ladies* 
There  are  numerous  species,  twenty-fiye  or  thirty  being  already  described ;  whilst  from  ^ 
the  reports  of  trayellers  there  appear  to  be  many  more  which  are  still  unknown  to 
naturalists. 

The  remainder  of  the  American  Monkeys  belong  to  the  great  &mily  of  the  CMda^  in 
which  there  are  thirty-six  teeth  in  all,  the  molars  being  six  in  number  on  each  side  of 
each  jaw.  The  face  is  usually  naked,  but  frequently  surrounded  by  tufts  or  bushes  of 
long  hair,  which  giye  these  Monkeys  a  singularly  whiskered  appearance.  The  Cebidss 
haye  neither  cheek  pouches  nor  posterior  callosities,  which  are  usually  possessed  by 
the  Old  World  Monkeys.  Their  fingers  are  all  furnished  with  flat  nails,  but  the  thumlMi 


Fig.  374.— The  White-throated  Sajou  {Cebus  hypoleucos), 

are  sometimes  deficient  on  the  anterior  members ;  and  their  tails  are  always  long,  and 
generally  prehensile.  Like  the  Hapalidae,  these  Monkeys  are  confined  to  the  forests 
of  tropical  America.  They  are  light  and  elegant  in  their  forms,  and  exhibit  wonderful 
agility  in  their  movements,  although  they  are  inferior  in  strength  to  the  Monkeys  of 
1}iQ  Eastern  Hemisphere.  Their  food  is  various,  that  of  some  species  consisting  almost 
entirely  of  insects,  whilst  others  feed  principally  on  fruits.  The  majority,  however, 
appear  to  devour  indiscriminately  almost  anything  that  comes  in  their  way,  such  as 
fruits,  seeds,  insects,  eggs,  and  birds.  They  are  generally  of  moderate  or  small  size, 
and  appear  to  be  of  a  milder  and  more  tractable  disposition  than  their  Old  World 
brethren. 

In  climbing  about  in  the  trees,  the  prehensile  tails  with  which  most  of  these  animals 
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are  furnished  are  of  the  greatest  service  to  them ;  they  act,  in  fact,  in  place  of  a  third 
hand.  This  is  especially  the  case  in  the  Spider  Monkeys  {Ateles),  in  which  the  tail 
appears  to  possess  the  greatest  amount  of  prehensile  power.  They  often  suspend  the 
whole  weight  of  the  hody  upon  the  tail  alone,  and  its  delicacy  is  said  to  he  so  great 
^that  the  animals  can  pick  up  small  ohjects  with  it.  The  Spider  Monkeys  are  destitute 
of  thumbs  on  the  anterior  limbs.  The  Howling  Monkeys  (Myeetea)  are  also  remarkable 
members  of  this  family.  In  these  animals  the  hyoid  bone  and  thyroid  cartilage  are  of 
immense  size,  and  the  former  constitutes  a  bony  case,  which  receives  a  large  pouch 
communicating  with  the  larynx.  It  is  by  the  reverberation  produced  by  this  appa- 
ratus that  the  Howling  Monkeys  produce  those  tremendous  sounds  from  which  they 
have  received  their  name,  and  which,  when  heard  in  the  heart  of  the  forest,  are  said  to 
have  a  most  appalling  effect.  According  to  Humboldt,  they  can  be  heard  at  a  distance 
of  nearly  a  mile.  Many  of  the  species,  in  which  the  tail  is  but  slightly  prehensile, 
have  that  organ  clothed  with  long  hairs ;  but  in  some  of  them  its  extremity  is  naked 
beneath. 

The  Catarrhinso  form  only  a  single  family, — that  of  the  Simiidie,  or  Old  World 
Apes.  In  this  family  the  dentition  is  the  same  as  in  Man,  except  the  prominence  of 
the  incisors  and  the  great  size  of  the  canines ;  the  total  number  of  teeth  is  thirty, 
arranged  as  in  the  Marmosets.  The  molars  are  nearly  cubical,  with  the  tubercles  of 
the  crown  blunt.  The  tail  is  very  variable  in  length,  but  never  prehensile ;  in  some 
species  it  is  entirely  deficient.  Cheek  pouches  and  callosities  exist  in  nearly  all  the 
species.  The  thumbs  are  well  developed  on  all  the  extremities,  except  in  the  genus 
ColobuSf  in  which  the  anterior  thumbs  are  wanting.  All  the  animals  of  this  family 
feed  principally  upon  fruits  and  seeds,  but  they  occasionally  also  feast  upon  small 
animals  of  dififerent  kinds  and  birds'  eggs. 

Of  the  Long-tailed  Monkeys  with  oheek  pouches  and  callosities,  those  forming 
the  genus  Semnopitheeus  are  confined  to  the  south  of  the  Asiatic  continent  and  the 
Indian  islands.  Amongst  these  we  may  notice  the  Hoonuman  or  Sacred  Monkey  of 
the  Hindoos  {S,  Entellus)^  which  is  regarded  with  such  veneration  by  the  natives  of 
India,  from  a  superstitious  notion  that  it  is  a  "  metamorphosed  prince,''  that  killing 
one  of  them  is  a  capital  crime.  As  might  be  expected,  this  treatment  has  been  exceed- 
ingly favourable  to  the  multiplication  of  the  species,  which  exists  in  such  numbers  in 
India  as  to  be  a  complete  pest,  from  its  destroying  such  quantities  of  fruit.  Another 
species  of  this  genus  is  the  Proboscis  Monkey  (S.  larvatui),  a  large  Monkey  which 
inhabits  Borneo,  and  is  remarkable  for  having  the  nostrils  placed  beneath  a  very  pro- 
minent arched  snout,  which  looks  like  a  caricature  of  the  Roman  variety  of  that 
feature.  The  cheek  pouches  are  but  slightly  developed  in  the  Semnopitheci,  but  the 
structure  of  the  stomach  is  very  singularly  complicated. 

Nearly  allied  to  the  preceding  is  the  genus  Colobus,  of  which  the  species  are  con- 
fined to  Africa.  They  are  distinguished  by  the  absence  of  thumbs  on  the  anterior 
limbs.  Their  hair  is  very  long,  and  the  skins  of  some  species  inhabiting  "Western 
Africa  are  much  used  as  furs.  Most  of  the  African  Monkeys  belong  to  the  genus 
Cei*copithectt8f  in  which  the  cheek  pouches  are  well  developed,  and  the  tail  is  at  least 
as  long  as  the  body.  They  are  small,  and  often  rather  elegant  animals,  which,  when 
taken  young,  may  be  readily  tamed.  The  species  of  the  genus  Maeacusy  and  its 
allies  ore  found  for  the  most  part  in  Asia,  but  some  occur  in  the  nortb  of  Afnea ; 
amongst  others  the  Barbary  Ape  {Macactis  Inuus),  of  which  there  is  a  colony  on  the 
Bock  of  Gibraltar  ;  these  are  the  only  Wild  Quadrumana  in  Europe.      In  this  species 
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the  tail  ia  reduced  to  a  very  small  size,  and  in  an  allied  species,  the  Ci/nopitheetts 
niper,  this  organ  is  entirely  wanting. 

This  animal  appears  to  lead  to  the  Baboons  {Cj/noeephalus,  etc.),  in  which  the  tail  is 
always  short,  and  often  rudimentary,  the  head  very  large,  with  the  jaws  prolonged 
like  those  of  a  dog,  and  the  callosities  of  great  size,  and  usually  adorned  with  the 
jhoat  brilliant  colours.  The  Baboons,  which  are  all  inhabitants  of  Africa,  are  atnongst 
the  fiercest  and  most  disgusting  of  the  Quadrumana.  They  are  of  large  size  and  immense 
strength,  and  in  their  disposition  they  ore  generally  exceedingly  yicious,  although 
instances  of  their  being  reduced  to  a  tame  condition  are  not  wanting.  The  Mandrill 
(Ftipto  Mormon)  is  one  of  the  largest  of  the  Baboons  and  attains  nearly  the  height  of 
a  man.  In  this  species,  and  in  the  Drill  (P.  leueophaa),  there  is  a  strong  ridge  on  each 
cheek,  which  is  covered  with  a  nakid  skin ;  in  the  Drill  this  is  black,  but  in  fiie 
Mandrill  it  is  of  a  most  brilliant  azure  blue. 

The  highest  group  of  the  Quadrumana  is  that  in  which  the  animals  are  destitute 
alike  of  tails  and  cheek  pouches;  these  are  called  the  Anthropomorphous  Apes^ 
from  their  making  the  nearest  approach  to  the  hiunan  species.  The  species  of  these 
large  Apes  are  found  in  the  forests  of  Africa  and  Asia,  where  they  live  in  flocks,  and 
some  of  them  even  make  a  sort  of  shelter  amongst  the  branches  of  the  trees.  Their 
arms  are  alw&ys  long  in  proportion  to  their  hind  limbs,  and  this  is  especially  the  case 
in  the  Orang-Outan  {Simia  Satyrus)  and  the  Gibbons  {Hyhhates)  of  the  East,  in 
which  the  arms  are  so  long  as  to  reach  the  ground  when  the  animal  is  upright.  The 
Gibbons  have  callosities  on  the  buttocks,  which  is  not  the  case  in  the  Orang.  The 
Chimpanzees  {Troghdytts)  are  the  most  anthropomorphous  of  the  Apes,  and  in  the 
young  state  the  skull  and  brain  approach  more  closely  to  the  human  form  than  in  any 
other  mammal.  The  difference  is,  however,  sufficiently  marked,  and  continues 
increasing  with  the  age  of  the  animal,  by  the  constant  production  of  the  jaws,  until 
the  head  almost  resembles  that  of  one  of  the  Baboons,  to  which  the  adult  Chimpanzees 
scarcely  yield  in  fierceness. 

The  common  Chimpanzee  {T.  niger)  is  a  large  animal,  measuring  as  much  as  five 
feet  in  height ;  it  was  formerly  confounded  with  the  Orang.  A  second  species  of 
Chimpanzees  has  been  recently  discovered  on  the  west  coast  of  Africa,  which  has  been 
described  as  the  type  of  a  second  genus  under  the  name  of  Gorilla,  the  denomination 
applied  by  Hanno  the  Carthaginian  voyager,  some  two  thousand  years  ago,  to  one  or 
other  of  these  specias.  The  Gorilla  is  said  to  measure  six  or  seven  feet  in  height 
when  adult,  and  as  its  strength  is  in  proportion  to  its  gigantic  stature,  it  is  a  most 
formidable  animal,  particularly  as  the  male  always  attacks  a  man  when  he  sees  him. 

Order  XIV.  Bimana. 
The  last  and  highest  order  of  the  Mammalia  includes  only  the  human  species.  By 
Linnaeus  it  was  amalgamated  with  the  Monkeys  and  Bats  in  his  order  Primates  ;  sub- 
sequent writers  separated  it  under  the  above  denomination,  and  some  even  refused  to 
allow  the  human  race  to  enter  the  zoological  series  at  all.  Some  modem  zoologists, 
however,  have  recurred  to  the  views  of  Linnaeus  so  far  as  to  have  revived  the  order  of 
Primates  for  the  reception  of  Man  and  the  Quadrumana,  holding  that  the  highest  of 
the  latter  tread  so  closely  upon  the  heels  of  humanity  that  it  is  not  easy  to  draw  the 
line  between  them.  This  view  is  also  held  by  the  advocates  of  the  theory  of  the 
progressive  development  of  animals,  whose  object,  of  course,  must  be  to  lessen  as 
much  as  possible  the  distance  between  the  most  anthropomorphous  Apes  and  the 
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human  race ;  but  any  one  who  will  compare  an  Orang  or  Chimpanzee  with  a  Man 
will  at  once  see  that  the  diflferences  in  organization  are  so  great,  that  it  would  require 
many  steps  of  progressive  development  to  pass  &om  the  one  to  the  other.  Inde- 
pendently of  the  great  bulk  of  the  brain,  and  the  consequently  increased  size  of  the 
skull  in^the  human  species,  the  bones  of  the  face  are  much  smaller  in  proportion  and 
less  prominent,  the  teeth  are  more  even,  and  form  a  continuous  row  in  each  jaw. 
The  arms  are  much  shorter  than  in  tbe  highest  Apes,  and  the  thumb  is  much  longer  in 
proportion  to  the  fingers,  and  endowed  with  a  greater  degree  of  opposability  and  power 
of  motion ;  and  the  hand  is  consequently  adapted  for  a  greater  variety  of  purposes. 
But  it  is  in  the  adaptation  of  the  hind  limbs  solely  to  the  purposes  of  terrestrial 
progression  that  we  find  the  greatest  difference  between  Man  and  the  Apes.  In  the 
latter  these  members  are  shorter  than  the  arms,  and  always  furnished  with  an  oppo- 
sable thumb ;  tbe  animals  never  walk  upright  from  choice,  and  when  they  do  their 
gait  is  awkwai'd  and  hobbling,  from  their  inability  to  apply  the  whole  sole  of  the  foot 
to  the  ground.  In  Man,  on  the  contrary,  the  development  of  the  posterior  members  is 
carried  to  a  great  perfection,  the  thigh  especially  being  longer  and  more  powerful  in 
proportion  than  in  any  other  animal ;  the  flat  sole  of  the  foot  affords  a  firm  base,  and 
the  anterior  members  are  thus  left  £ree  for  the  performance  of  those  multifarious 
o£ices  to  which  Man  is  undoubtedly  indebted  for  the  whole  of  his  physical  superiority 
over  all  other  created  beings. 

The  preceding  remarks  are  only  intended  to  show  that  although  physically  Man 
must  be  regarded  as  belonging  to  the  class  Mammalia,  there  are  sufficient  differences 
to  warrant  us  in  keeping  him  quite  separate  from  the  Quadrumana.  In  other  respects 
the  natural  history  of  Man  is  so  mixed  up  with  considerations  not  strictly  of  a 
zoological  nature,  that  we  shall  follow  the  example  of  those  who,  for  various  reasons, 
have  excluded  our  species  from  their  treatises  on  zoology,  more  especially  as  one  of 
the  most  important  branches  of  the  subject,  the  "  Varieties  of  Man,"  has  already 
been  ably  treated  of  by  Dr.  Latham  in  the  first  volume  of  this  series. 
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Ajledtabk,  454. 

Aardwolf,  or  earthwolf,  480. 

Abdomixialia  (Lat.  abdo$nen  the  belly],  a  group 

of  physostomatous  fishes,  33,  25. 
AoanthodidA  (Gr.  akatUha  a  spine),  a  family 

of  fossil  ganoid  fishes,  67. 
Aoaathoptera  (Or.  akanthot  and  |»foron  a  fin), 

a  tab^rder  of  bony  fishes,  38. 
Acanthopterygii  (Gr.  akanthaf  and  pUrux  a 

fin),  a  group  of  pharyngognathoos  fishes, 

86. 
Acanthurus  chimrgns  (Gr,  akantha,  and  oura 

the  tail ;  Lat. "  aeurgeon"),  the  surgeon  fish, 

47. 
Acanthurus  phlebotoouis  {A,  and  Gr.  *'  blood- 

letting»»),  47. 
Acanthylis  pelasgia  (Gr.  akantha,  and  huU 

wood),  the  American  chimney  swift,  340. 
Aooentor  alpinus,  the  Alpine  accentor,  305. 
Accentor  modularis,  the  hedge  sparrow,  305. 
Aocipiter  nisus  (Lat.  accipiter  a  hawk,  and 

nisttSy  a  sparrow  hawk),  the  sparrow  hawk, 

356,  357. 
Accipiter  virgatns  {A,  and  Lat.  "  streaked  **), 

the  besra,  an  Indian  hawk,  357. 
Accipiifiaa  (accipiter),  the  sparrow  hawks,  a 

sub-family  ol  birds,  356. 
Acerina  vulgaris  the  ruffe,  a  species  of  perch, 

42. 
Acipenser  helops  (Lat.  acipmter  a  sturgeon, 

and  helops  a  kind  of  fish),  70. 
Acipenser  huso,  the  beluga,  or  isinglass  stur- 

geon,  70. 
Acipenser  rnthenus,  70. 
Acipenser  sturio,  the  common  sturgeon,  70. 
Acipenseridfld  {adpeMer),   the  sturgeons,   a 

family  of  ganoid  fishes,  69. 
I      Addax  antelope,  445. 
!      Adjutants,  189. 

iBpyomis    mazimus   (Gr.   aiput    immense, 
I         omiaa  bird;    Lat.  ''very  large"),  an  ex- 
I         tinct  cursorial  bird,  202. 
:      Agami,  198. 


Agamida),  a  sub-family  of  lizards,  138, 124. 

Agelaius  phoBuiceus  (Gr.  agelaioe  gregarious, 
and  Lat.  "red"),  the  American  red-winged 
starling,  265. 

Agoutis,  460. 

Ailurus  fulgens  {Qt.aiollo  to  shake,  and  oura 
the  tail;  and  Lat.  "splendid"),  thewah, 
487. 

Alauda  arborea  (Lat.  "the  tree  lark"),  the 
wood  lark,  273. 

Alauda  arvensis  (T^at.  "  the  field  lark'*),  the 
sky  lark,  272. 

AlaudinoB  {aJauda),  the  larks,  a  sub-family  of 
the  finches,  272. 

Alca  impennis  {alca,  and  Lat.  "wingless"), 
the  great  auk,  158. 

AlcedinidfB  {alcedo),  the  kingfishers,  a  family 
of  fissirostral  birds,  328. 

AlcedininsB,  the  sub-family  of  typical  king- 
fishers, 329. 

Alcedo  alcj'on  (Lat.  alcedo  the  kingfisher,  and 
Gr.  halcyon  the  kingfisher),  a  species  of 
kingfisher,  330. 

Alcedo  ispida  (^.  and  Lat.  "rough"),  the 
common  kingfisher,  329. 

Alces  palmatus  (Lat.  alcet  the  elk,  and  "pal- 
mated"),  the  elk,  437. 

Alcidaa  {alca),  the  auks,  a  family  of  swimming 
birds,  157. 

AlectrurinoB  {alectrurtu),  a  sub-fumily  of  the 
flycatchers,  289. 

Alectrurus  (Gr.  aUctor  a  cock,  aud  oura  a  tail), 
the  genus,  289. 

Alectrurus  tricolor  {A.  aud  Lat.  "three- 
coloured"),  289. 

Alligator  Mississipensis,  the  Mississippi  alli- 
gator, 133. 

Alligators,  133. 

Alpaca,  433. 

Amadavade,  271. 

Ambergris,  409. 

AmblyopsidsB  (Gr.  aniblut  dull,  and  ops  sight), 
a  family  of  physostomatus  fiishes,  25, 
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and  rhunchoa  the  nose ;  Lat.  **  crested"),  a 

spedee  of  lizard,  124. 
Ameiya  (natiye  name),  a  genua  of  lizards,  121. 
AmeividflB  {ameiva),  the  family,  120. 
Amia  (Gr.  amia,  the  name  of  a  fish),  a  genua 

of  bony  ganoid  fishes,  65,  66. 
Amiid»  (amia)^  the  family,  66. 
Ammodytes  lancea  (Gr.  ammos  sand,  and  dutea 

a  direr  or  penetrator ;  and  Lat.  **  a  lance"), 

the  small  sand  lance,  88. 
Ammodytes  tobianus,  the  great  sand  lance,  33. 
Ammodytidaa  {ammodytei)^  a  family  of  spine- 
less osseous  fishes,  33. 
Ammotragus  tragelaphus  (Gr.    ammo»,   and 

tragoa  a  goat,  and  Gr.  tragoa  and  elaphos  a 

stag),  the  aoudad,  a  species  of  sheep,  447. 
AmpelidflB  {ampelii)^  the  chatterers,  a  family 

of  dentirostral  birds,  279. 
AmpelinsB,  the  sub-family  of  the  typical  chat- 
terers, 281. 
Ampelis  (Gr.  ampelos  a  Tine),  the  genus,  281. 
Ampelis  Carolinensis  {A.  and  Lat.  **of  Caro- 

Una"),  the  cedar  bird,  282. 
Ampelis  garrula  {A,  and  Lat.  "chattering"), 

the  Bohemian  chatterer,  or  waxwing,  282. 
Amphioxus  lanceolatus  (Gr.  amphi  at  both 

ends,    oxu$    acute,    and     Lat.     "lance- 
shaped*'),  a  species  of  fish,  20. 
Amphipneusta  (Gr.  "  double  breathing"),  an 

order  of  the  batrachia,  89. 
AmphisbsBnidsB  (Gr.  amphia  in  opposite  direc- 
tions, bamo,  to  go),  a  family  of  lizards,  118. 
Amphisyle  (Gr.  amphi  at  both  ends,  a  genus 

of  trumpet  fishes,  39. 
Amphiuma  tridactylum    (Gr.    amphi   about, 

and  treis  three,  daktulon  a  toe),  a  species 

of  tailed  batrachian,  91. 
AmphiumidflB  {Amphiuma)  ^  the  family,  91. 
Anabas  scandens  (Gr.  anabaino  to  ascend,  and 

Lat.  "  climbing"),  the  climbing  perch,  52. 
AnabatidsB  {anabas)  a  family  of  spiny  fishes, 

52. 
Anableps  tetrophthalmus    (Gr.    anablepo    to 

lookup,  tetra  four,  and  <>pMa/mo«  an  eye), 

the  fonr-eyed  loach,  32. 
Anacanthina  (Gr.  nn  negative,  and  ahanthinos 

spiny),  a  sub-order  of  osseous  fishes,  33. 
Anarrhicas  lupus  (Lat.  lupus  a  -vrolf),  the  -vrolf 

fish,  55,  56. 
Anas  boschas  (Lat.  anas  a  duck,  and  boschas  a 

duck),  the  wild  duck,  173. 
Anastomus    (Gr.    ana  up,    and   stoma    the 

mouth)  a  genus  of  storks,  188,  190. 
Anastomus  lamelliger  {A.  and  Lat.  "bearing 

plates"),  the  open  bill,  190. 
Anatidffi    {anas)^    the   ducks,    a    fiimlly   of 

swimming  birds,  169. 
AnaUnsB  (anas),  the  sub-family  of  the  typical 
dack5, 172. 


Anchovy,  26. 

Angler,  a  species  of  fish,  57. 

Anguis    fragilis  (Lat.  anguis  a    snake,  and 

fragilis  brittle),  the  slow-worm,  %  species  of 

lizard,  119. 
Ani,  230. 
Anisodactyla  (Or.  anuo*  unequal,  and  dactulon 

a  toe),   a  section  of  the   pachydermatous 

mammalia,  415. 
Anonymons  animal,  486. 
AnoplotheridflB  (Gr.   anoplot  unarmed,   and 

therion   a  wild  beast),  a    family  of  fossil 

pachydermata,  422. 
Anser  albifrons  (Lat.  anser  a  goose,  and  albi- 

fhms  "white  fronted"),  the  white-fronted 

goose,  176. 
Anser  ferus  {A,  and  Lat.  "  wild"),  tlie  wUd 

goose,  176. 
Anser  segetum  {A.  and  Lat  "of  cornfields"), 

the  bean  goose,  176. 
AnserinsB  (anser)  the  geese,  a  sub-familyof 

the  ducks,  175. 
Ant-bear,  458. 

Ant-eaters,  452 ;  great,  458 ;  porcupine,  391. 
Antelopes,  441. 
Anthochcera  oanmenlata  (Gr.  anthaa  a  flower, 

chairo  to  delight  in,  and  Lat.  "  wattled") 

the  wattled  honey-eater,  819. 
Anthropoides  rirgo    (Gr.  **  man-like,"  and 

Lat.  "  a  virgin")  the  Numidian  crane,  198. 
Anthus   (Lat.   anthus  a  speeies  of  Mrd),  a 

genus  of  wagtails,  272,  301. 
Anthus  arboreus  {A,  and  Lat.  "  belonging  to 

trees"),  the  tree  pipit,  301. 
Anthus  petrosus  (^.  and  Lat.  "rocky"),  the 

rock  pipit,  301. 
Anthus  pratensis  {A.  and  Lat.  "belonging  to 

meadows"),  the  meadow  pipit,  301. 
Antilocapra  furcifera   [antUope  and  eapra; 

Lat.  fUrca  a  fork,  and  /era  to  bear),  the 

prongbuck,  446. 
Antelope  doria,  a  species  of  antelope,  444. 
Ant-thrushes,  296. 
Anura  (Gr.  "without  a  tail")  an  order  of 

the  batrachia,  92. 
Aoudad,  a  species  of  sheep,  448. 
Ape,  Barbary,  504. 
Apes,  anthropomorphous,  505. 
Aplacentaria,  or  aplacental  mammalia,  387. 
Apoda  (Gr.  "  wanting  feet"),  an  order  of  the 

batrachia,  89 ;  a  group  of  physostomatoos 

fishes,  23. 
Aprasia,  a  genus  of  lizards,  118. 
Aptenodytes   (Gr.   apUn  tinable   to  fly,  and 

dutes  a  diver),  a  genus  of  penguins,  157. 
Apterygidfld  {apteryx),  a  family  of  cursorial- 
birds,  203. 
Apteryx  (Gr.  a.  privHtiTe,  axidpterffZA  wing), 
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Aquila  BoneUil  (Lat.  aquila  an  eagle,  and 

BonellU,  in  honour  of  Bonelli,  an  Italian 

naturalist),  Bonelli's  eagle,  366. 
Aquila  chrysaetos  {A.  and  Or.  ehrusoa  golden, 

a^tot  an  eagle),  the  golden  eagle,  366. 
Aquila  nteyia  {A,  and  Lat.  "freckled'*],  the 

rough-footcd  eagle,  366. 
.Ara  (native  name),  the  macaws,  a  genus  of 

parrots,  242. 
Araearis,  246. 
ArainsB  {Ara)t  the  macaws,  a  suh-family  of 

the  parrots,  242. 
Arapunga  alba  {arapunga,  native  name,  and 

Lat.  **  white"),  the  bell  bird  of  Ouiana, 

281. 
Arctomys  (Or.  orctos  a  bear,  and  mu«  a  moose), 

a  genus  of  squirrels,  467. 
Arctomys  bobac,  the  bobac,  467. 
Arctomys  ludovioianus,  the  prairie  dog,  467. 
Arctomys  marmota,  the  marmot,  467. 
Ardea  cinerea  (Lat.),  the  gray  heron,  191. 
ArdeidsB  {Ardea)  t  the  herons,  a  family  of  wad. 

ing  birds,  186. 
Ardeina)  {Ardea),  the  sub-family  of  typical 

herons,  190. 
Argali,  a  species  of  sheep,  449. 
Argus  giganteus  {Argus  proper  name,  and  Lat. 

^  gigantic"),  the  Argus  pheasant,  217. 
Armadillo,  great,  454. 
Armadillos,  454. 

Arnee,  a  variety  of  the  buffalo,  450. 
Arvicola  agrestis  (Lat.  arvum  a  ploughed  field, 

Colo  to  inhabit,  and  agrestis  belonging  to 

fields),  the  short-tailed  field  mouse,  462. 
Arvicola  amphibia  {A»  and  Lat.  "amphibius"), 

the  water  rat,  462. 
Aspidophorus  Europeeus  (Or.  aspis  a  shield,  and 

phero  lo  bear),  the  armed  bullhead,  40. 
Ass,  425. 
Astur  NovsB-Hollandia)  the  Australian  white 

hawk,  357. 
Astur  palumbarius,  the  goshawk,  356,  357. 
Astur  trivirgatus,  358. 
Ateles,  (Or.  "imperfect"),  the  American  spider 

monkeys,  a  genus  of  monkeys,  504. 
Athene  (Or.  "Minerva"),  a  genus  of  owls, 

352. 
Athene  cunicularia  {A»  and  Lat.  cuniettlns  a 

burrow),  burrowing  owl,  352,  468. 
Athene    scutulata    {A.    and    Lat.    sctttulata 

wrought),  852. 
Atherina  presbyter  (Or.  atheires  delicate),  the 

'  sand  smelt,  52. 
Atherura  (Or.  atJuires  delicate,  and  oura  a 

tail),  a  genus  of  porcupines,  460. 
Auchenia  (Or.  auchm  the  neck),  the  llamas,  a 

genus  of  ruminants,  432. 
Auchenia  glauca,  the  llama,  433. 
Auchenia  guanaoo,  the  guanaco,  483. 


Auchenia  paco,  the  paoo  or  alpaca,  433. 

Auchenia  vicunia,  the  vicugna,  433. 

Auk,  great,  158;  Uttle,  159. 

Aulostomidfe  (Or.  atUos  a  pipe,  and  stoma  the 
mouth),  a  family  of  spiny  fishes,  39. 

Aurochs,  450. 

Autophagi  (Or.  autos  self,  aaiphago  to  feed)i 
a  section  of  the  class  of  birds,  156. 

Aves  (Lat.  "birds"),  the  class  of  birds,  141; 
their  skeleton,  141-146;  feathers,  146.149; 
bills,  149;  feet,  150, 151 ;  digestive  organs, 
151 ;  circulation  and  respiration,  152,  153 ; 
nervous  system  and  organs  of  the  senses, 
153,  154;  reproduction,  154,  155;  migra- 
tions, 155. 

Avocet,  186. 

Axolotl,  90.: 

Aye.aye,  500. 

Aythya  ferina  the  pochard,  173. 

Aythya  vallisneria,  the  canvas-backed  duck, 
172. 

B 

Babblers,  292. 
Baboons,  505. 
Babyrussa  alfurus,  the  babyrussa,  a  species  of 

pig,  422. 
Badger,  484 ;  honey,  484. 
Balcena  (Lat.  "a  whale"),  a  genus  of  whales, 

the  true  whales,  405. 
Baleena  Aus trails  {B,  and  Lat.  "southern") 

the  southern  whale,  408. 
Baleena  mysticetus  {B.  and  Or.  tnusHSf  and 

ketos   a    whale),    the    Greenland    whale, 

405. 
Balsoniceps  rex   (Lat.  "whale-headed,"  and 

rex  a  king),  a  species  of  heron,  192. 
Balfenidte  {Balcsna),  the  whalebone  whales, 

405. 
Baleenoptera  {Bamlna,  and  Or.  pieron  a  fin), 

the  fin-backed  whales,  a  genus  of  oetacea, 

405,  408. 
Balaenoptera  boops  (iff.  and  Or.  "ox-eyed"), 

the  rorqual,  498. 
Ba]8Dnopteramusculus(^.  and  Lat.  musoulus, 

a  species  of  whale),  408. 
Balearica  pavonina  (Lat.  BaleareSf  the  islands 

of  Majorca,  Minorca,  &c.,  and  pavonina 

peacock-like),  the  crowned  crane,  198. 
Baleen,  or  whalebone,  405. 
Balistes,  a  genus  of  plectognathous  fishes, 

60. 
Balistes  geographicus,  60. 
Balistes  penicilligerus  {lAt,  penietUus  a  pencil 

and  gero  to  bear),  60. 
Bandicoot  rats,  397. 
Barbels,  237. 
Barbus  vulgaris  (Lat.  harha  ql\^^^^<Qc)&^krsl<-> 
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Basiliseus  Amerieaniu  (the  **  Ameriean  bMi- 

liflk**}  a  species  of  lizard,  123. 
Basiloeannu  (Or.  hatiletu  royal,  and  aauro$  a 

lizard),  a  genus  of  foscU  eetaoea,  412. 
Bassaris  astata  (Or.  haatara  a  fox,  and  Lat. 

"  cmadag  **}  a  spedes  of  oiret,  481. 
Basse,  42. 
Bat,  long..eared,  494;  great,  495;  horseshoe, 

495;  Tampyre,  496;  kalong,  497. 
Bathyergus  maritimns  (Or.  batJuu  deep,  ergo 
to  work,  and  Lat.  "  maritime  **),  the  sand 
mole  of  the  Gape  of  Oood  Hope,  464. 
Batrachia  (Or.  batraehoa  a  ftrog),  the  second 
class  of  vertebrata,  84 ;  their  skeletons,  84, 
85 ;  nerrous  system,  85 ;  alimentary,  cir- 
colatory,  and  respiratory  organs,  85;  re* 
production  and  metamorphoses,  86,  87. 
Bear,  brown,  485 ;  black,  485 ;  grisly,  485 ; 
Jungle,  486 ;  sea,  471 ;  sun,   486 ;  white, 
486. 
Bears,  485. 
Beayer,  461. 
Becards,  287. 
Bee-eaters,  327. 
Bee-hawk»  370. 
Beef-^eater,  260. 
BeU  bird,  281. 
Bellows  fish,  39. 
Belone  Tulgaris  (Lat.  helona  a  species  of  fish), 

the  garfish. 
Beluga,  a  species  of  sturgeon,  70 ;  a  species  of 

porpoise,  411. 
Bernicla,  a  genus  of  geese,  176. 
Besra,  an  Indian  hawk,  357. 
Bhause,  the  goshawk,  357. 
Bighorn,  a  species  of  sheep,  449. 
Bimana,  an  order  of  mammalia,  402, 505. 
Bird  of  Paradise,  great  emerald,  257 ;  superb, 

257. 
Bison,  European,  450;  American,  450. 
Bittern,  192. 
Blackbird,  294,  295. 
Blackcap,  309. 
Blackcock,  206. 
Bleak,  31. 
BlenniidsB  {hlenmus)^  the  blennies,  a  family  of 

spiny  fi|)ie8,  55. 
Blennius  ocellaris  (Or.   blennos  mucus,  and 
Lat.  ** -ocellated  ")i  the  ocellated  blenny, 
66. 
Blennius  pholis  {B,  and  Or.  pholia  a  scale), 

the  shanny,  55. 
Blenny,  ocellated,  56 ;  yiviparous,  55. 
Blesbok,  443. 
Blue  bird,  307. 
Boa   constrictor  (Lat.  boa  a  large  kind  of 

snake),  116. 
Boat-bill,  192. 
Boat-t&ilB,  26S.  \ 


Boidfle  (boa),  a  family  of  oolnbrise  snakas, 

114. 
Bonasia  nmbellus  (Or.  KoiuMostlioUMm,  and 
Lat.  **a  Utae  shade"),  the  nxflM 
206. 
Bonasns  (Or.  bonasoa  the  bison},  tin 

a  genus  of  oxen,  450. 
Bonasns  bison  (J?,  and  Lat.  bison),  tiie  Euro* 

pean  bison,  450. 
Bonasns  Americanus,  the  American  blaon, 

450. 
Bonito,  49. 
Bontebok,  443. 
Bony  pike,  68. 
Booby,  165. 
Bos  taurus  (Lat.  bos  an  ox,  and  iaurw  absU), 

the  common  ox,  449. 
Bos  seoticus,  the  Chillingham  ox,  449. 
Boselaphus  oreas   (Lat.  bos.  Or.   Haphos  a 

stag,),  the  eland  antdope,  441,  444. 
Botaurus  (Lat.  bos,  and  taurus),  tiio  bitterns,  a 

genus  of  the  herons,  193. 
Botaurus    stellaris,    the    common    bittern, 

192. 
BoYidee   (bos),  a  family  of  the  nuninants, 

441. 
Bower  birds,  259. 
Brachypteryx  (Or.  braehus  short,  pi^ryx  a 

wing),  a  genus  of  ant  thrushes,  ^* 
Brachypteryx  montana,  297. 
Bradypodidse  {bradjfpus),  the  slothsy  a  funily 

of  the  edentata,  456. 
Bradypus  tridaetylus  (Or.  hradm  alow,  pom 
a  foot,  and  treis  three,  daetulon  a  toe),  the 
common  sloth,  456. 
Brama  Rail  (Lat.  brama  a  fish,  and  Rail,  in 

honour  of  John  Ray),  Kay's  Bream,  46. 
Brerilinguia  (Lat.  5repis  short,  and  iMifiio  the 

tongue)  a  group  of  lizards,  117. 
Brill,  35. 

Brush  turkey,  219. 
Brush  wattle  bird,  819, 
Bubalus   (Lat.  "a  bufREdo),  the  bnfihloes,  a 

genus  of  oxen,  450. 
Bubalus  bnbalis,  the  common  buflklo.  450. 
Bubo  Bengalensis  (Lat.  bubo  an  owl),  a  speeies 

of  owl,  850. 
Bubo  maximns,  the  eagle  owl,  349. 
Bubo  Yirginianus,  the  great  American  homed 

owl,  850. 
Buboninee  {bubo),  the  homed  owls,  a  sub- 
family of  the  owls,  849. 
BucconinsB    (Lat.   bueco  wide-mouthed),  the 
puff  birds,  a  sub-family  of  the  kingfldien^ 
237,331. 
Buceridee  (Lat.  buesrua  having  large  homs), 
the  hombills,  a  family  of  conirostral  birds, 
249. 
'ftxii^^XA^fi^.^^  a  species  of  wagtaU,  800. 
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Budytes  Rayi,  the  yellow  wagtail,  SOO. 

Bnfo  calamita  (Lat.  bitfo  a  toad,  and  eatamita 

a  frog,  or  toad,  living  among  reeds),  the 

natter.jack  toad,  94.. 
Bnfo  obstetricans,  the  aoooneheur  toad,  94« 
Bufo  vulgaris,  the  common  toad,  94,  95. 
Bofonidee  (^/b)  the  family  of  the  toads,  94. 
Bnlbnl,  S90. 

Bnllflnches,  278 ;  common,  274 ;  pine,  374. 
Bullfrog,  97. 
Bullheads,  40. 

Bantings,  271 ;  com,  271 ;  lark,  273. 
Buphaga  Africana  (Qr.  bona  an  ox,  phago  to 

feed  on),  the  African  ospecker,  260. 
Buphaginn    {huphoffa),  a  sub-family  of  the 

starlings,  260. 
Burbot,  84. 
Bush-creepers,  801. 

Bustards,  196 ;  great,  197 ;  Uttle,  196, 197. 
Butcher  l^d,  278. 
Buteo  lagopus  (Lat.  htUeo  a  buzzard,  and  Or. 

Joffot  a  hare,  pout  a  foot),  the  rough-legged 

buzzard,  870. 
Buteo  vulgaris,  the  common  buzzard,  870. 
Buteoninn,  {but€o)  the  buzzard,  a  sub-fanUly 

of  the  hawks,  869. 
Buzzard,  860 ;   common,  870  ;  honey,   870 ; 

moor,  354 ;  rough-legged,  370;  Turkey,  875. 


Cabassou,  454* 

Gabrit,  446. 

Caeatua  galerita  {caeatua  an  imitation  of  the 

bird's  note,  und  Lat.  «*  tufted"),  the  great 

sttlphur-crested  cockatoo,  288, 240. 
Caeatua  sulphurea,  the  smaller  sulphur-crested 

cockatoo,  240. 
CacatuinsB  {caeatua),  the  sub-family  of  the 

cockatoos,  288. 
Cachalot,  409  ;  high-finned,  409. 
Caeicus  hflemorrhons  {eaeiau  [barbarous]  and 

Or.  "  bloody"),  a  species  of  starling,  264. 
Caeicus  icteronotus  ((7.  and  Gr.  ioteros  yellow, 

notos  the  back),  264. 
Caotornis  scandens  (Or.  kaktos  a  cactus,  or 

spiny  plant ;  om««|a  bird,  and  Lat.  "  climb- 

Ing"),  a  species  of  grosbeak,  268. 
Caerebinae,  a  sub-family  of  the  sun  birds,  324. 
Calaroodyta  (Gr.  kalamos  a  reed,  dutos  en- 
tering), a  genus  of  warblers,  810. 
Calamodyta  arundinacea  (C.  and  Lat.  "be- 

longing  to  reeds"),  the  reed  warbler,  810. 
Calamophilus  biarmicus    (Or.  kalamot    and 

phiUo  to  love),  the  bearded  tit,  808. 
Calleeas  cinerea  (Gr.  kallaion  a  wattle,  and 

Lat  "  gray")t  the  New  Zealand  crow,  252. 
CallfleatineB  {Calkeaa)  the  tree  crows,  asub- 

fiunily  of  the  crows,  252. 


Calliouymus,  the  dragonets,  a  genus  of  gobioid 

fishes,  54. 
Callooephalon  galeatum  (Gr.Jbo^  beautiftil, 

kephah  the  head,  and  Lat.  «helmeted"},  the 

galeated  cockatoo,  288. 
Callorhynchus   Australis   (Or.  kaloB  goodly, 

rhunchot  a  nose ;  and  Lat.  <*  southern"),  the 

southern  chimsBra,  74. 
Caloenas  nicobarica  (Or.  kalo»  beautiAil,  etnas 

a  dove),  the  nicobar  pigeon,  225. 
Caltetepon,  a  species  of  lizard,  121. 
Calyptomena  viridis  {Gr.  kalupto  to  conceal; 

and  Lat.  *'  green"),  a  species  of  manakin, 

283. 
Calyptorhynchus    (Gr.  kalypto   to    conceal, 

rhugchos,  the  beak),  a  genus  of  cockatoos, 

240. 
Calyptorhynchus  Banksii  {0.  and  SanktU,  ia 

honour  of  Sir  Jos.  Banks),  the  Banksian 

cockatoo,  289. 
Camel,  429;  Arabian,  429, 431 ;  Bactrian,  429, 

482. 
CamelidfB  {Oamehta),  the  cam^  a  family  of 

the  ruminants,  429. 
Camelopard,  439. 

Camelopardalis  giraffa,  the  giraffe,  439. 
Camelopardidee,  the  family,  439. 
Camelus  (Lat.  *<  a  camel),  the  genus,  429. 
Camelus  dromedarius,  the  Arabian  camel,  429* 

431. 
Camelus  Bactrianus,  the  Bactrian  camel,  429« 

432. 
Campephaginie  (Or.  kampe  a  caterpillar,  and 

phago  to  feed  on),  a  sub-family  of  the  chat- 
terers, 280. 
Canary  bird,  271. 
Cancroma  cochlearia  (Lat.  cancer  a  crab,  and 

cochleare  a  spoon),  the  boatbill,  192. 
CanidsB  {Cants) ^  the  family  of  the  dogs,  478. 
Canis  aureus  (Lat.  cants  a  dog,  and  aureui 

golden),  the  jackal,  474. 
Canis  familiaris,  the  domestic  dog,  473. 
Canis  lupus  (C.  and  Lat.  "a  wolf"),  the  wolf, 

474. 
Canis  mesomelas  {C,  and  Gr.  mesos  the  mid- 
dle, tnelas  black),  the  black-backed  jackal, 

474. 
Canis  nubilas  {C,  and  Lat.  "cloudy"),  the 

American  black  wolf,  474. 
Capercailzie,  205. 
Capito  (Lat.  "  having  a  large  head"),  a  genus 

of  woodpeckers,  237. 
Capitonince  {CapUo),  the  barbets,  s  sub-family 

of  woodpeckers,  237. 
Capra  tegagrus  (Lat.  capra  a  goat,  and  Or. 

aigagros,  a  wild  goat),  the  Caucasian  goat, 

447. 
Capra  hircua  {C.^  Wi^  \a.\..  "K%vc\»  ^\A^f«^i 
the  goat,  446. 
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Capra  ibex  (C.  and  t6ex»  an  ibex),  the  common 

ibex,  447. 
Capra  Jemlahita,  the  Jemlah  goat,  447. 
Capra  Jharal,  the  Jharal  goat,  447. 
Capra  Pyrenaica,  the  Pyrenean  ibex,  447. 
CaprceoluB  oapreea  (Lat.  eaprata  a  roe),  the 

roe,  437. 
CaprimnlgidflB  {Caprimulgus),  the  goatsuckers, 

a  family  of  fissirostral  birds,  341. 
Caprimalginee,  the  sub-family  of  the  typical 

goatsuckers,  341. 
Caprimulgus  Carolinensis  (Lat.  capra  a  goat, 

mulffeo  to  milk,  "  of  Carolina"),  the  chuck- 

wiirs-wido'w,  343. 
Caprimulgus  EuropoDUS,  the  common  goat- 

sucker,  342. 
Caprimulgus   vociferus,    the  whip-poor-will, 

843. 
Capromys  (Gr.  kaproa  a  boar,   and   mtts   a 

mouse),  a  genus  of  sand  rats,  463. 
Caracal,  479. 
Caracares,  371. 
Carcharias  glaucus  (Gr.  karcharoa  rough,  and 

Lat.  "bluish"),  the  blue  shark,  76. 
Carcharias  vulgaris,  white  shark,  76. 
Carcharias  vulpes  (C.  and  Lat.  **  a  fox"),  the 

fox  shark,  77. 
Carcharidfe  {Carcharias) ^  the  family  of  the 

true  sharks,  76. 
Cardinalis  virginianus,  the  cardinal  grosbeak, 

268. 
Carduelis  canaria  (Lat.  carduelis^  probably  the 

goldfinch),  the  canary  bird,  271. 
Carduelis  elegans,  the  goldfinch,  270. 
Carduelis  tristis  (C.  and  Lat.  **  sad"),  the  yel- 
low bird  of  America,  285. 
Cariama  cristata  (Cartama  [native name],  and 

Lat.  **  crested"),  the  cariama,  198. 
Carnivora  (Lat.  caro  flesh,  vora  to  devour),  an 

order  of  mammalia,  402-472. 
Carp,  31. 
Carrancha,  371. 
Carrion  crow,  246. 
Cassowary,  202. 
Castor  fiber,  the  beaver,  4P1. 
CastoridsB  {Castor) ^  the  beavers,  a  family  of 

rodents,  461. 
Casuarius  galeatus  (Lat.),  the  crested  casso- 
wary, 202 
Cat,  wild,  478 ;  domestic,  478. 
Cataphracta  (Gr.  kataphractos  sheathed  in  ar- 

mour),  the  triglidfle,  a  family  of  fishes,  39. 
CatarrhinsB  (Gr.  kata  downwards,  rhin  the 

nose),  the  old  world  monkeys,  502,  504. 
Caterpillar-eaters,  a  group  of  birds,  280. 
Cathartes  aura,  the  Turkey  vulture,  378. 
Catoblepas  gnu  (Gr.  kata  down,  hlepo  to  look), 

the  gnu,  445. 
Catoblepas  gorgon,  the  cocoon,  445. 


Cats,  the  family  of,  476. 

Cattle,  449 ;  Chillingham,  449. 

Cavia  apertea,  the  guinea  pig,  460. 

Caviare,  70. 

C&Ticomia  (Lat.  cavua  hollow,  eomu  a  born)* 

the  hoUow-homed  ruminants,  441. 
Cavidfe,  the  cavies,  a  family  of  rodents,  459. 
Cavies,  459. 
CebidsB  ( Cebits) ,  a  family  of  American  monkeys, 

503. 
Cebus  hypolemos  (Gr.  kebo*  a  species  of  mon. 

key,  and  hupo  beneath,  lettcba  white),  the 

white-throated  sajou,  503. 
Cedar  bird,  283. 
Celestus  occiduus,  the  galUwasp,  a  species  of 

lizard,  119. 
Centetes  (Gr.  kenteo  to  prick),  the  tanrecs,  a 

genus  of  hedgehogs,  492. 
Centriscus  scolopax  (Gr.  kentron  a  spine,  and 

Lat.  scolopax  a  snipe),  the  sea  snipe,  39. 
Centropus  (Gr.  kentron  a  spur,  and  pons 

foot),  a  genus  of  cuckoos,  232. 
CephalaspidsB  (Gr.  kqtJiale  the  head,  and  aipis 

a  shield),  a  family  of  fossil  ganoid  fishes,  69. 
Cepbalolophus  pygmaeus    (Gr.  kephale  and 

hphos  a  tuft,  and  Lat.  *<  diminutive"),  a 

species  of  ahtelope,  441,  444. 
Cepbalolophus  sylvicultrix  (C.  and  Lat  "a 

dweller  in  woods"),  the  bush  antelope,  444. 
CephalopteridsB    {cephaloptera),  a  family  of 

Rays,  83. 
Gephaloptera  gioma  (Gr.  kephale  BJidpteron  a 

fin),  a  species  of  ray,  84. 
Ccphalopterus  omatus  (Gr.  kephale  andpteron 

a  wing,  and  Lat.  "  adorned  **),  the  umbrella 

bird,  280. 
Cepolidse,  the  family  of  the  ribbon  fishes,  51. 
Cerastes  Hasselquistii  (Gr.  kerastes  a  horned 

snake),  the  Egyptian  homed  snake,  110. 
Cercolabes    (Gr.  kerkos  the  tail,  and  lobe  a 

grasp),  a  genus  of  porcupines,  461. 
Cercaleptes   caudivolvulus    (Gr.    kerkos  and 

leptos  thin ;  and  Lat.  cat^a  the  taH,  and 

volvo  to  coil),  the  kinkajou,  487. 
Cercoleptidee  {eereoleptes),  the  kinkajous,  a 

family  of  plantigrade  carnivora,  487. 
Cercopithecus  (Gr.  kerkos  Bndpitheko^ui  ape), 

a  genus  of  African  monke^ns,  504. 
Cereopsis  Nov®  HoUandisB,  a  species  of  goose, 

176. 
Ceriomis  satyra  (Gr.  ksraia  a  horn,  and  omis 

a  bird;  and  La.t,satyrus  a  satyr),  thetra- 

gopah,  215,  217. 
Certhia  familiaris,  the  brown  creeper,  316. 
Certhidffi  {certhia)t  the  creepers,  a  family  of 

tenuirostral  birds,  812. 
Certhince,  the  typical  creepers,  816. 
Cervidffl  (cervus),  the  deer,  a  family  of  rumi- 
nants, 434. 
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Cervus  (Lat.  "  a  stag"),  the  genus,  435. 
Cervua  axis  {C,  and  Lat.  axis  a  kind  of  cleer), 

the  axis  deer,  436. 
Cervus  campestris  {C.  and  Lat.  "  belonging  to 

fields"),  the  guazuti,  436. 
Cervus  Canadensis,  the  wapiti,  436. 
Cervus  elaphus  {C,  and  Gr.  elaphos  a  stag), 

the  stag  or  red  deer,  435. 
Cervus  porcinus  (C.  and  Lat.  ♦•like  a  pig"), 

the  hog  deer,  436. 
Cestracion  Fhillipsii,  the  box  shark,  78. 
CestraciontidflB  {cestracion)  ^  a  family  of  sharks, 

78. 
Cetacea,  an  order  of  mammalia,  402 ;  herbivo- 
rous, 412 ;  fossil,  412,  414. 
Cete,  a  sub-order  of  the  cetacea,  404. 
ChfBtodontidoB  (Gr.  chaite  hair,  and  odonta 

teeth),  the  chaetodons,  a  family  of  spiny 

fishes,  45. 
Chaffinch,  270. 
Chaja,  182. 
Chalcidee  (Gr.  chalkis  the  name  of  a  town},  a 

family  of  lizards,  119. 
Chauna  chavaria,  182. 

ChamsBleo  Africanus  (Lat.  **  the  African  cha- 
meleon"), 126, 127. 
ChamsBleontidsB  {chamaileo)^  the  family  of  the 

chameleons,  126. 
Chameleon,  126. 
Chamois,  441. 
Channel  bill,  231. 
Char,  30. 
Characinidee,   a   family   of    physostomatous 

fishes,  32. 
Charadriidse  (Lat.  charadrius  the  name  of  a 

bird),  the  plovers,  a  family  of  wading  birds, 

193. 
Charadrinse,  the  sub-family  of  the  typical 

plovers,  194. 
Chat,  yellow-breasted,  285. 
Chatterers,  279,  281 ;  Bohemian,  282. 
Chaus,  479. 
Cheetah,  479, 
.Chelidones  (Gr.  chelidon  a  swallow),  a  group 

of  birds,  327. 
Chclmon  rostratus  (Lat,  rostraius  beaked),  a 

species  of  fish,  46. 
Chelonia  (Gr.  chelus  &  tortoise),  an  order  of 

reptiles,  134. 
Chelonia  caretta,  the  loggerhead  turtle,  137. 
Chelonia   imbricata    {C.   and   Lat.    "imbri- 

cated"),  the  hawk's-bill  turtle,  137. 
Chelonia  midas,  the  green  turtle,  136. 
ChelonidsB  {cJielonia)^  the  turtle  family,  136. 
Chelydea  serpentina  (Gr.  chelus  a  tortoise,  and 

Lat.  * '  snake-like"),  the  alligator  tortoise,!  38. 
Chelydid®  {chelys)^  a  family  of  tortoises,  138. 
Chelys  matamata  (Gr.  chelus,  and  matamata  a 
t       native  name),  138. 


Chikara  antelope,  442. 

ChimsBra  monstroea  (Gr.  cMmaira  a  monster), 

the  northern  chimsBra,  74. 
Chimeridfld  {chitnwra),  a  family  of  cartilagi- 

nous  fish,  74. 
Chimango,  871,  872. 
Chimpanzee,  505. 
Chinchillidee,  the  family  of  the  chinchillas, 

464. 
ChionididsB    {chionis),   a  family  of  rasorial 

birds,  204. 
Chionis   alba    (Gr.   chion  snow,    and   Lat. 

"white"),  the  white  sheath  biU,  204. 
Chiromydo)  {chiromys),  a  family  of  the  quad- 

rumana,  500. 
Chiromys  Madagascariensis  (Gr.  cheir  a  hand, 

and  mus  a  mouse),  the  aye-aye,  500. 
Chironectes  variegatus    (Gr.  cheir  a   hand, 

and  necho  to  swim),  the  yapook,  a  species  of 

opossum,  399. 
Chiroptera  (Gr.  cheir  a  hand,  and  pteron  a 

wing),  the  bats,  an  order  of  mammalia,  492, 

492. 
Chirotes  lumbricoides  (Gr.  cAei'r  a  hand,  and 

Lat.  *<like  an  earth  worm"),  a  species  of 

lizard,  118. 
Chiru  antelope,  442. 
Chlamydera  (Gr.  chlamys  a  cloak,  and  dere 

the  neck),  a  genus  of  starlings,  259. 
Chlamydera  maculata  ((7.  and  Lat.  **  spotted"), 

the  spotted  bower  biid,  260. 
Chlamydosaurus  Kingii  (Gr.  chlamus^  sauros 

a  lizard,  and  Kitiffii  in  honour  of  Capt. 

King),  a  species  of  lizard,  124. 
Choeropus  (Gr.  choiros  a  pig,  andpotu  a  foot), 

a  genus  of  marsupial  mammals,  398. 
Chondrostea  (Gr.  chondros  cartilage,  osteon 

bone),  a  sub-order  of  ganoid  fishes,  67. 
Choughs,  256. 
ChromidoD  (Gr.   chromis  a  kind  of  fish),  a 

family  of  pharyngognathous  fishes,  37. 
Chrysochloris  (Gr.   chrusos    golden,  ohloros 

green),  a  genus  of  moles,  489,  490. 
Chrysochloris aurea  (C.  and  Lat.  "golden,"), 

the  golden  mole,  490. 
Chub,  31. 

Chuck-will's-widow,  343. 
Ciconia  alba  (Lat.  "  the  white  stork'*),  188, 

189. 
Ciconia  nigra  (Lat.  "  the  black  stork"),  188. 
CiconinoD  {ciconia),  the  storks,  a  sub-family  of 

the  herons,  188. 
Cinclinss,  a  sub-family  of  the  plovers,  194. 
Cindodes  {cinclus)    a  genus  of  oven-birds, 

318. 
Cinclosoma  punctatum  {cinclus,  and  Gr.  soma 

the  body  ;    Lat.    "  dotted"),  the   spotted 

ground  thrush,  293. 
Cinclus,  a  gen\x&  ol  Wvtm^^*,*!^!  . 
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dnclua,  aquaticoB,  the  mUer  ouaeU  287. 
Oretetos  (Or.  kirkos  a  kind  of  hawk,  aetot 

an  eagle),  a  genua  of  eaglea,  866. 
CfrotauB  (eiroiM),  tha  harriart,  a  sub-family  of 

the  hawks,  854. 
CircQS    nruginosns    (Gr.    kirkuB  a  kind  of 

hawk,  and  Lat.  "rusty"),  the  marsh  har- 
rier, 854. 
Circus    cineraceus    (CI     and     Lat.     *<a8h 

coloured"),  Montagu's  harrier,  854. 
Circus  cyaneus  (C.  and  Lat.   **blue"),   the 

eommon  harrier,  354. 
(3studo  (Lat.  ei$ta  a  box),  the  box  tortoises,  a 

genus  of  tortoises,  139. 
Civets,  480;  Javanese,  481. 
Climbing  perch,  52,  53. 
Clupea  alba  (Lat.  elupea,  a  shad,  and  alba 

white),  the  white  bait,  26. 
Clupea  alosa,  the  shad,  26. 
Clupea  harengus,  the  herring,  25. 
Clupea  pilchardua,  the  pilchard,  20. 
Clupea  sardina,  the  sardine,  26. 
Clupea  sprattus,  the  sprat,  26. 
dupeidsB  (clupea),  a  family  of  physostomatus 

flahes,25. 
Coassus,  the  brocket  deer,  437. 
Coati,  486. 
Cobitis  (Lat.  eobio  a  gudgeon),  a  genus  of 

fishes,  81. 
Cobra  di  capello,  111. 
Coccothraustes  vulgaris  (Gr.  koJckoa  a  berry, 

thrauo  to  crush),  the  common  grosbeak, 

367. 
CoccothraustincD  (coccothraustes),  the  gros- 

beaks,  a  sub-family  of  the  finches,  267. 
Coccystes  glandarius  (Gr.  kokkux  a  cuckoo, 

and  Lat.    "relating  to  nuts")   the   great 

spotted  cuckoo,  230. 
CoccyzinsB  (eoccyzua),  a   sub-family  of    the 

cuckoos,  232. 
CoccyzuB  Amcricanus  (Gr.  kokkux  a  cuckoo), 

the  American  yellow.billed  cuckoo,  232, 
Cock  of  the  rock,  283. 
Cockatoo,  Banksian,  289;  galeated,  238 ;  great 

sulphur-crested,  238,  240;   small  sulphur. 

crested,  240. 
Cocoon,  445. 
Cod  fish,  84. 
Cescilia  (Lat.  eceeilia  a  blind  worm),  a  genus  of 

apodal  batrachia,  89. 
CeeciliidsB  (c<Bcilia)  the  family,  89. 
Coelacanthidfls  (Gr.  koiloa  low,  and  akontha 

a  spine),  a  family  ef  fossil  ganoid  fishes,  66. 
Colaptinm  (Gr.  kolapto  to  excavate),  a  sub- 
family of  the  woodpeckers,  236. 
OoUe0,25O 

ColiidsB,  a  family  of  conirostral  birds,  250. 
Collocalia,   (Gr.   kolla   glue,  kalia  nest),   a 

genus  ot  swifts,  840. 


Collocalia  eseulenta  (C,  and  Lat.  "edible^), 

esculent  swallow,  840. 
Colobus  (Gr.  koUMs  mutilated),  s  genus  of 

Afirican  monkeys,  504. 
Colossoehelys  atlae  (Or.  kotostut  a  ooloesus, 

and  chslus  a  tortoise,  Atlat  proper  name), 

a  fossil  sj^ecies  of  tortoise,  140. 
Coluber  iEsculapii  (Lat.  coluber  a  snake),  the 

iBsculapian  snake,  113. 
Coluber   constrictor    (C.   and    Lat.    '*con- 

atrictor"),  the  American  black  snake,  114. 
Coluber  elaphia,  118. 
Coluber  natrix  (C.  and  tiatrix  a  water  snake), 

the  common  snake,  112. 
Colubrids  (coluber),  a  family  of  snakes,  112. 
Colubrina,  a  sub-order  of  snakes,  110. 
Columba  livia  (Lat.  columba  a  dove,  and  Hvia 

proper  name),  the  rock  dove,  225. 
Columba  oenas  (C,  and  Or.  oinas  ft  dove),  the 

stock  dove,  225. 
Columba  palumbus  (C  and  Lat.  palumbua  a 

wood  pigeon),  the  ringdove,  225. 
Columba  turtur  (C.  and  Lat.  "a  turtle  dove") 

the  turtle  dove,  225. 
Columba  (Lat.  "doves")  an  order  of  birds, 

221. 
ColumbidsB  (columba),  the  family  of  the  typi- 

cal  pigeons,  225. 
Coins  saiga,  the  saiga  antelope,  442. 
OolymbidflD  (colymbua),  the  divers,  a  family  of 

swimming  birds,  159. 
Colymbinie,  the  sub-family  of   the   typical 

divers,  161. 
Colymbus  gladalls  (Or.  kolumbao  to  swim,  and 

Lat. "  icy*'),  the  great  northern  diver,  161. 
Condor,  374. 
Condylura  (Or.  kondulos  an  excrescence,  and 

oura  a  tail),  a  genus  of  moles,  490. 
Conger  eel,  24. 
Conirostres  (Lat.  eonus  a  eone,  and  rostrum  a 

beak) ,  a  sub-order  of  passerine  birds,  247-248. 
Conurus  Carolinensis  (Or.  konos  a  cone,  and 

oura  the  tail),  the  Carolina  paroquet,  243. 
Cony  of  the  Bible,  423. 
Coot,  180,  181. 
Copsychus  saularis   (Gr.  kopsyehus  a  black-    i 

bird),  the  dayal,  or  magpie  robin,  307. 
Coracias  Abyssinica,  a  species  of  roller,  335. 
Coracias  garrula  (Qv.korax  a  raven,  and  Lat. 

"  chattering  "),  the  roller,  334. 
CoracidsB  (coracias),  the  rollers,  a  family  of 

fissirostral  birds,  832. 
CoraoinflB,  the  ^ical  rollers,  334. 
Cormorant,  163;  fishing,  lb. 
Corvid®  (corvus),  the  crows,  a  family  of  coni- 
rostral birds,  251. 
Corvine,  the  typical  erows,  262. 
Corvus  corax  (Lat.  cemtf  a  raven,  and  Qit-    ' 

korax  a  raven),  the  raven,  254.' 
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Comu  oomix  {C,  and  LftU  "a  crow")  the 

hooded  crow»  254. 
Coryus  corone,  the  carrion  crow,  346, 2dS»  254. 
CorruB  frugile^B  ((7.  and  Lat.  **  gathering 

oom")>  the  rook,  354. 
Oorma  monedula  (C.  and  Lat.  **  a  jackdaw  "), 

254. 
CorroB  Bplendens,  the  Indian  erow,  358. 
Cioryphaena  hippunu  (Or.  koruphoo  to  elevate, 

and  "honctaUed**),  the  dorado,  50. 
CorjphaenidflB  {corypJtaena),  a  family  of  spiny 

fishes,  60. 
Corythaix    (Gr.   "a  plumed  warrior")   the 

tooraeoB,  250. 
Ciotinga,  agenns  of  chatterers,  383. 
Cottus  (Or.  kotte  the  heud),  the  hullheads,  a 

genus  of  spiny  fishes,  40. 
Ootumix  (Lat.  "  a  quaU"),  the  genus,  313. 
Cotumix  dactylisonans,  the  common  quail, 

312. 
Courouoous,  831. 
Courser,  cream-coloured,  195. 
Cousons,  896. 
Cow  hird,  232. 
Cowpen  bird,  364,  285. 
Ooypu,  461. 
Craoidas  (craj;),  the   eurassow,  a  family  of 

rasorial  birds,  220. 
Crake,  corn,  181. 
Cramp  fish,  or  orarop  ray,  82. 
Cranes,  197;   common,  198;   crowned,  ib. ; 

numidian,  ib. ;  gigantic,  189. 
Craspedocephalns  lanoeolatus  (Or.  hratpedon 
a  border,  kepJuUe  the  head,  and  Lat.  "  lance- 
shaped  "),  a  species  of  rattle  snake,  109. 
Crax  elector  the  rested  eurassow,  220. 
Crax  globicera,  230. 
Crox  rubra,  the  red  eurassow,  820. 
Creepers,  812,  316 ;  brown,  816 ;  bush,  801 ; 

tree,  317 ;  waU,  ib. 
Crex  pratensis  {erez  the  note  of  the  bird,  and 
Lat.    **ot  meadows"),    the  com    crake, 
181. 
Crieetus  vulgaris  (Or.  krizo  to  squeak),  the 

common  hamster,  463. 
Crocodiles,  182. 

Crocodilidee  {croeodiltu),  the  family,  133. 
Crocodilus  vulgaris  (Gr.  krokodeilos  the  cro- 
codile), the  common  or  nilotic  crocodile,  182. 
CrossbUls,  275.. 

CrotelidsB  {crotaltu),  the  family,  108. 
Crotalns  horridus  (Or.  krotdlos  a  rattler,  and 

"  horrid  "),  the  rattlesnake,  108. 
Crotophaga  (Or.  kroton  a  tick,  and  phage  to 
feed  on),  the  anis^  a  genus  of  ouckoos,  280. 
CrotophagineB  {crotophaga),  the  sub-Aunily, 

280. 
Crows,  251,  252 ;   fruit,  280 :   piping,  351 ; 
tree,  353. 


Crow,  king,  379 ;  laughing,  298 ;  red-legged, 

357. 
Grow  blackbird,  363. 
Cuckoos,  238 ;  ground,  383 ;  lark-heeled,  382 ; 

pheasant,  232. 
CueuUdn  {eueuhui),  the  family,  328. 
CuculinsB,  the  typical  cuckoos,  228. 
Cuculus  canorus    (Lat.   *'  a  cuckoo,*'  and 

« loud  "),  the  common  cuckoo,  228,  229. 
Curassows,  220. 

Curlew,  184;  land  or  stone,  196. 
Curruca  atricapilla  (Lat.  "a  hedge  sparrow," 

and  "black-headed"),  the  bhickcap,  809 
Curruca  cinerea  (C  and  Lat.  "gray"), the 

whitethroat,  310. 
Curruca  hortensis,  the  garden  warbler,  310. 
Curruca  sylviella  {O.  and  Lat.  tylva  a  wood), 

the  le«ser  whitethroat,  310. 
Cursoreif  (Lat.  "runners"),  an  order  of  birds, 

199. 
CursorinsB  {euraoriwi),  the  coursers,  a  sub- 

family  of  plovers,  195. 
Cursorius  Enropeufl  (Lat   "the    European 
courser  "),  the  cream-coloured  courser,  195. 
Cuscus,  896. 
Cushat,  225. 

Cyannrus  cristatus  (Gr.  kuanog  blue,  and  owa 
the  tail,  and  Lat.  "  crested  "),  the  blue  Jay, 
252. 
Cyclifera  (Or.  kuklo8  a  circle,  and  Lat./erot> 

bear),  a  group  of  ganoid  fishes,  65. 
Cyolopterus  lumpus  (Or.  kukloif  taidpteron% 

fin),  the  lump  fish,  54. 
Cyclostomata    (Or.  kuklos,    and  stoma  the 

mouth),  an  order  of  fishes,  20. 
Cygninse  (cygnus),  the  sub-family  of  the  swans, 

178. 
Cygnus  atratus  (Lat.  "  a  swan"  and  "black"), 

the  blaok  swan,  175. 
Cygnus  Bewickii,  Bewick's  swan,  174. 
Cygnus  ferns,  {C.  and   Lat.    "wild"),   the 

whooping  swan,  174. 
Cygnus  immutabilis,  the  Polish  swan,  175. 
Cygnus  olor,  (0.  and  (^or  a  swan),  the  tame 

swan,  174, 175. 
Cynaiiurus  jubatns,   (Or.   kuona  dog,  and 
ailourou*  a  cat,  and  Lat.  ** manned"),  the 
cheetap,  479. 
Cynocephalus,  (Or,   kuon,  and  k^haU   the 

head),  the  baboons,  505. 
Cynogale  Bennettii,  (Or.  Ation,   and  gaU  a 

weasel),  a  species  of  dvet,  481. 
Cynoplthecus  niger,  (Or.  huon,  pithtkot,  an 
ape,  and  Lat  "Uaok"),  a  spedes  of  ape^ 
505. 
Cyprinidise,  {ogprimu)  the  oarp  fhmily,  81; 
Oyprinus    auratns,    (Lat    "  a  carp"   and 

"  golden  ")  the  gold  fish,  81. 
CyprinuB  carpio,  the  OQmmfitn.«Kr^^%\. 
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CypselidsB  {eypselus)^  the  family,  839. 
GypscluB  apus,  (Gr.  kupselos  a  swift,  and  apatts 

footless),  the  common  swift,  339. 
Cn>8elu8  afi^is,  340. 
Cypselus  bataasienbis,  the  Indian  palm  swift, 

340. 
Cypselus  melba,  the  white-bellied  swift,  340. 
Cystophora  (Gr.  kwtis  a  bladder,  and  phero  to 

bear),  the  genus,  471. 
Cystophora  cristata  (C.  andLat.  "crested"), 

the  hooded  seal,  471. 
Cystophora  proboscidea,  the  bottle-nosed  seal, 

471. 


Dabchick,  160. 

Dace,  31. 

Dacelo  gigas  {dacelo  anagram  of  alcedOy  and 

Lat.  "giant"),  a  species  of  king-fisher,  331. 
Dacelo  ninee  {dacelo),  the  sub-family,  329. 
Dactyloptera  (Gr.  duktulos  a  finger,  &ndpteron 

a  fin),  a  genus  of  fishes,  39. 
DapediidsB  (Gr.  dapedon  a  pavement),  a  family 

of  fossil  ganoid  fishes,  G8. 
Darters,  165. 

DasypodidsB  {dasypvs),  the  family,  454. 
Dasyprocta  (Or.  dasua  thick,  and  proktos  the 

buttocks),  the  agoutis,  460. 
Dasypus  12-cinctus,  (Gr.  demu^  and  pous  a  foot, 

and  Lat.  "12-banded  "),  the  cabassou,  454. 
Dasypus  gigas,  (2>.  and  Lat.  "giant"),  the 

great  armadillo,  454. 
Dasypus  minutus,  455. 
Dasypus   setosus  (2).  and  Lat.   "bristly"), 

451. 
DasyuridsB  {dasyurus),  the  family,  401. 
Dasyurus  ursinus,  (Gr.  rfcwtw,  oiira  the  tail, 

and  Lat.  "  like  a  bear")  a  species  of  marsu- 

pial  mammal,  401. 
Dayal,  807. 
Deer,  434 ;  axis,  436 ;   brocket,  437  ;   fallow, 

437;  gnazuti,  43B;  hog,  436;  moose,  437; 

red,  435 ;  rein,  438 ;  wapiti,  436. 
Delphinidee  {delphinus)^  the  family,  409. 
Delphinus  delphis  (Lat.  and  Gr. "  a  dolphin  "), 

the  common  dolphin,  411. 
Demoiselle  crane,  198. 
Dendrochelidon    (Gr.    dendron  a   tree,   and 

cJtelidon  a  swallow),  a  genus  of  swifts,  340. 
Dendro  colaptinte   (Gr.  dendron,  kolapto  to 

peck) ,  the  sub-family  of  the  tree  creepers,  317. 
Dendrolagus  (Gr.  dendron,  lagoa  a  hare),  a 

genus  of  kangaroos,  395. 
Dendrophidee  (Gr.  dendron,  ophis  a  snake),  a 

family  of  colubrine  snakes,  112. 
Dentirostres,  (Lat.  dens  a  tooth,  rostrmn  the 

beak),  a  sub-order  of  passerine  birds,  247, 

276,  . 
Pesmnzuf,  491. 


Desmodns  (Or.  desmos  a  chain,  and  odous& 

tooth),  a  genosof  vampyres,  ^7. 
Devil,  401. 
Dicotyles  torquatos  (Gr.  di*  twice,  and  koitUe 

a  cup,  and  Lat.  "collared"),  the  collared 

peccary,  422. 
DicrurinsB  {dierurm),  the  sub-family,  279. 
Dicrurus  macrocercus  (Gr.  dikranos  a  fork, 

otira  the  tail,  makro*  long,  and  kerkos  a  tail), 

the  Indian  king  crow,  279. 
Dicrurus  paradiseus  (2>.  and  Lat.  "  of  para- 

disc  "),  279. 
DicynodontidsB  (Gr.  dis  twice,  kuon  a  dog, 

and  odonta  teeth),  a  family  of  extinct  lizards, 

127. 
Didelphidee  {didelphya),  the  family,  398. 
I     Didelpbys  caucrivora   (Gr.    dis    twice,   and 

delphua  the  womb,  and  Lat.  "  crab-eating  "), 

the  crab-eating  opossum,  399. 
Didelphys  opossum,  the  opossum,  399. 
Didelpbys  virginiana,  the  Virginian  opossum, 

399. 
Dididss  (Didus),  the  family,  223. 
Didunculidse  {Didunculus),  the  family,  222. 
Didunculus  strigirostris  (dim.  of  didus,  the 

dodo,  Lat.  striga  a  ridge,  rostrum  a  beak), 

a  species  of  pigeon,  222. 
Didus  ineptus  (Lat.  "  unfit  to  fly  '*),  the  dodo, 

223. 
Didus  Nazarenus,  the  Nazarene,  224. 
Didus  solitarios,  the  solitaire,  224. 
Digitigrada  (Lat.  digitus  a  toe,  gradus  a  step), 

a  section  of  the  carnivorous   mammalia, 

473. 
Dinornidse  {Dinomis),  the  family,  202. 
Dinornis  giganteus  (Gr.  deinos  terrible,  omis 

a  bird,  and  Lat.  "gigantic"),  a  fossil  cur- 

sorial  bird,  202. 
Dinosauridce  (Gr.  deinos,  and  sattros  a  lizard), 

a  family  of  extinct  lizards,  127. 
Dinotherium  (Gr.  deinos  terrible,  tker  a  wild 

beast),  a  genus  of  fossil  cetacea,  414. 
Diodon  (Or.  dis  double,  and  odous  a  tooth),  a 

genus  of  fishes,  61. 
Diomedea    exulans    (Gr.   Diomedes,    proper 

name,  and  Lat.  "banished"),  the  albatrossi 

168. 
Dipsadidss,  (Gr.  dipsas  a  kind  of  snake),  a 

amily  of  colubrine  snakes,  112. 
Diix)did8B  {dipw),  the  family,  465. 
Dipper,  297. 
Dipteridse  (Gr.  dis  double,  and  i^^^ron  a  fio),  a 

family  of  fossil  ganoid  fishes,  67.  i 

Dipus  .Egyptius  (Gr.  dipous  two-footed),  the    | 

Egyptian  jerboa,  465.  .  J 

Dipus  monotarsus  {D.  and  Gr.  monos  one,  aDd    j 

terao*  the  foot),  465.  | 

Diver,  great  northern,  161.  i 

\i^l«getai,  426. 
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Dodo,  223. 

Dog,  Cape  hunting,  476 ;  domestio,  473. 
Dog-fish,  picked,  78;  Miller's  78 ;  Penny,  78. 
Dolphin,  409-411;  common,   411;   gangetic, 

412. 
Doree,  48. 
Dormice,  465. 
Doves,  225 ;  ground,  293. 
Draco  volans,  the  flying  dragon,  125. 
Dragon,  flying,  125. 
Dragonets,  54. 
Drill,  505. 
Dromaitfli   Novsb  HollandisD   (Gr.    dromaios 

swift),  the  emeu,  201. 
Dromedary,  429. 
Drongo  shrikes,  279. 
Drymoica  cursitans  (Gr.  ditimos  a  forest,  and 

Lat.  "running")  a  species  of  warbler,  311. 
Drymoica  cysticola  (2>.  and  Lat.  *^  inhabiting 

abag»'),311. 
Dryobates  major  (Gr.  dnts  an  oak,  baino  to 

go,  and  Lat.  "greater"),  the  great  spotted 

woodpecker,  235. 
Duck,  canyas-backed,  172;  eider,  172;  king, 

172  ;  long-tailed,  170;  wUd,  173. 

£ 

Eagles,  364-366;    harpy,  369;   Fondicherry, 

368. 
Earth-wolf,  or  Aard-wolf,  480. 
EcheneVs  remora  (Gr.  and  Lat.  "the  sucking 

fish,"),  the  common  sucking  fish,  54. 
Echidna  hystrix  (Gr.  Echidna  proper  name, 

and  Lat.  "  a  porcupine"),  the  porcupine  ant- 

eater,  391. 
Echidna  setosa  {E.  and  Lat.  "bristly"),  391. 
Echidnidce  {Echidna),  the  family,  891. 
Echinomys  (Gr.  echinos  a  hedgeh(^,  and  mus 

a  mouse),  a  genus  of  sand  rats,  463. 
Ectopistes  migratorius  (Gr.  ektopizo  to  travel, 

and  Lat.  "migratory"),  the  passenger  pi- 
geon, 226. 
Edentata  (Lat.  "without  teeth"),  an  order  of 

the  mammalia,  451. 
Eel,  23. 

Eland  antelope,  441-444. 
ElapidsB,  a  family  of  oolubrine  snakes,' 110. 
Elephant,  African,   416;    Indian,  416;     sea, 

471. 
Elephantidee  {elephas),  the  family,  415. 
Elephas  Africanus,  the  African  elephant,  416. 
Elephas  IndicuR,  the  Indian  elephant,  416. 
Elephas  primigrenius,  the  mammoth,  416, 417. 
Eleutherura  ^gyptiaca  (Gr.  eleutheros  free, 

and  oura  the  tail),  a  species  of  frugivorous 

bat,  498. 
Elk,  437 ;  Irish,  437. 
Emberiza  hortulana  (Lat.  emheriza,  and  TiortU' 

lana  belonging  to  a  garden),the  ortolan,  271. 


Emberiza  miliaria  {E.  and  Lat.  "  a  bird  feed- 
ing on  millet"),  the  corn  bunting,  271. 
EmberizinsB  {Emheriza)^  the  sulufamily  of  the 

buntings,  271. 
Emeu,  201. 

EmydidsB,  a  family  of  tortoises,  189. 
Enaliosauria  (Gr.  enalios  marine,  and  sauros 

a   lizard),    a  group    of   extinct   reptiles, 

129. 
Engraulis  eucrasicolus,  the  anchovy,  26. 
Eopsaltria  Australia  (Gr.  eoa  the  dawn,  and 

paaltria  a  singer,  and  Lat.  "southern"),  the 

Australian  yellow  robin,  283. 
EpimadiinsB    {Epimachus),    the   sub-family 

325. 
Epimachus  (Gr.  "unguarded"),  the  genus, 

258. 
Epimachus  albus  {E.  and  Lat.  "  white"),  326' 
EquidflB  {Equu8)f  the  family,  423. 
Equus  asinus  (Lat.  cquua  a  horse,  and  asinta 

an  asA),  the  ass,  425. 
Equus  Burchellii,  Burcheirs  zebra,  426. 
Equus caballus  (J?,  aud  Lat,  "ahorse"),  the 

horse,  424. 
Equus  hemionus  {E,  and  Gr.  hemionos  a  mule), 

the  djiggetai,  426. 
Equus  quagga,  the  quagga,  426. 
Equus  zebra,  the  hill  zebra,  426. 
Erethizon  dorsata  (Gr.  erethizo  to  harass,  and 

Lat.  dorsum  the  back),  the  North  American 

porcupine,  461. 
ErinaceinoD  (  Erinaceus),  the  sub-family,  4Q1. 
Erinaceus  Europoeus  (Lat.  "a  hedge-hog"), 

the  common  hedgehog,  491. 
Eriomys  laniger  (Gr.  erion  wool,  mua  a  mouse, 

and  Lat.  "  wool-bearing"),  the  chinchilla, 

464. 
Ermine,  a  stoat,  482. 

Erythacinae  {Erythacua),  the  sub-family,  303. 
Erythacus  rubecula  (Gr.  eruthaitto  to  blush, 

and  Lat.  rubew  red  (dim.),  the  redbreast, 

301. 
Eryx,  a  genus  of  snakes,  116. 
EsocidflB  (Esoz),  the  family,  SO. 
Esox  lucius  (Lat.  eaoz  the  name  of  a  fish,  and 

ludua  a  pike),  the  pike,  30. 
Eudyptes  demersa  (Gr.  eu  well,  duptesasxtim- 

mer,  and  Lat.  "plunged"),  the  jackass  pen- 
guin, 157. 
Euphema  (Gr.  eu,  and  pheme  fame),  a  graius 

of  a  parakeets,  245. 
Euphonia  musica  (Gr.  etiphonoa  harmonious), 

the  organist  tanager,  269. 
Eurylaiminee  (Gr.  eurua  broad,   laimoa  the 

throat),  a  sub-family  of  the  rollers,  335. 
Eurystomus  (Gr.  eurua,  and  stoma  the  mouth), 

a  genus  of  rollers,  335. 
Exocoetus  exiliens  (La.t.  eotocQ&lvM  %  Ni^sw^  ^"^ 
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Faleo  cesalon  (Lat.  "a  falcon/'  and  tualon  a 

kind  of  hawk),  the  merlin,  362. 
Falco  gjr,  faloo,  the  gyrfalcon,  860. 
Faloo  juggor,  the  Inggor  or  jaggnr,  86S. 
Faloo  lanarius,  the  lanner,  S59^63. 
Falco  peregrinns  ( JP.  and  Lat.  "  foreign"),  the 

peregrine  falcon,  361. 
Falco  peregrinator  {F.  and  Lat. "  a  wanderer*'), 

the  saltan  falcon,  363. 
Faleo  Bubhateo,  the  hobby,  362. 
Falco  tinnunculus  {F.  and  Lat. "  the  kestrel "), 

the  kestrel,  363. 
Faloo  yespertinns,  the  red-legged  falcon,  363. 
Falconidee  {Falco),  the  family,  353. 
FalconinsB,  the  sub-family,  860. 
Falconry,  862. 
Faloancalna  (dim.  of  Lat./a^),  a  genus  of 

Australian  shrikes,  278. 
FeUdcD  (Felis),  the  family,  476. 
Felis  catus  (Lat.  "a  cat,"  and  "sharp"),  the 

wild  cat,  478. 
Felis  caracal,  the  caracal,  479. 
Felis  Chans,  the  chans,  479. 
Felis  concolor  (Lat.  "of  one  colour"),  the 

puma,  178. 
Felis  leopardas,  the  leopard,  477. 
Felis  manicnlata,  47S. 
Felis  serval,  479. 
Felis  tigris,  the  tiger,  477. 
Fenneo,  476. 
Ferret,  482. 

Fiber  ribethicus  (Lat.  Jiber  a  beaver),  the  on- 
datra, or  musquash,  463. 
Fieldfare,  294,  295. 
Finches,  266.269. 
Fin-fish,  408. 
Fire-bird,  265. 

Fishes,  a  class  of  vertebrata,  10. 
Fish-hawk,  866,  367. 
Fishing  frog,  57. 
Fissilinguia  (Lat.  Jisnu  deft,  and  lingua  the 

tongue),  a  group  of  lizards,  117. 
Fissirostrcs  (Lat.>lMtw  and  rottrum  a  beak), 

a  sub-order  of  passerine  birds,  247,  826. 
Fistularia  tabaoaria  {Lat,  fistula  a  pipe),  a  spe- 

eiet  of  trumpet  fish,  39. 
Flamingo,  177, 178. 
Flycatchers,  284,  286 ;  tyrant,  287. 
Flounder,  85. 
Forked  hake,  84. 
Formicarinee  {formiearim),  the  snb-family, 

296. 
Formioarius  (Lat. /ormica  an  ant),  a  genus  of 

ant  thrushes,  297. 
Four-o'clock,  819. 
Fowl,  domestic,  217. 
Fox,  common,  475 ;  arctic,  475. 


FranooUnus  Tolgaris,  the  common  ftranoolin, 

211. 
Fratereula  arctics  (dim.   of   Lat.  firater  s 

brother),  the  puffin,  158. 
Fregilus  graculus,  the  Cornish  chough,  256. 
Friar  bird,  319. 
Frigate  birds,  164. 

Fringilla   amandara   (Lat.  firmffiUa  a  chaf- 
finch), the  amadayade,  271. 
Fringilla  coelebs  {F,  and  Lat. "  a  bachelor"), 

the  chaifinch,  270. 
FringillidfB  (>Wn^a),  the  family,  269. 
Fringillinee,  the  sub-fjamlly,  269. 
Frogs,  95. 
Fulica  atra  (Lat.  "the  coot"and «« blade"), 

the  coot,  180,  181. 
Fuligula  gladalis  (Lat.>Wi>o  s  sea  bird,  and 

"icy"),  the  long-tailed  duck,  171. 
Fuligulinss  {fuliffula),  the  sub-family,  171. 
Pulmarus  gladalus,  the  ftilmar,  169. 
Fumarinee  {fitmarius),  the  sub-family,  818. 
Fumarius  fuliginosus  (Lat.  fUmm  an  oven, 

and  "  sooty"),  the  oven  bird,  818. 
Furzellng,  or  fiirze-wren,  810, 

G 

Gadids   (Lat.  gadus  a  codfish),  the  family  of 

the  cods,  33. 
Ghilaxias    (Gr.  galaxias  milky),  a  genus  of 

fishes,  30. 
GalaxiidflB  (^o/oxum),  the  family,  30. 
GalbulinsB  (Lat.  galbula  the  name  of  a  bird), 

the  sub-family  of  the  jacamars,  329. 
Oaleidm  {galeut),  the  family,  78. 
GaleopitheddsB   {galeopithecuB),   the   family, 

499. 
Galeopithecus  volitans  (Gr.  gale  a-  cat,  and 

pithekos  an  ape ;  and  Lat.  *'  flying"),  tbo 

flying  lemur,  500. 
Galeus  vulgaris  (Or.  galeos  a  weasel),    the 

common  tope,  78. 
Gallinula  chloropus  (dim.  of  LaL  gallina  a 

hen ;    and  Or.  ehloroa  green,  and  pous  a 

foot),  the  gaUinule,  or  water  hen,  180. 
Gallinulinee  {gallinula),  the  sub-family,  180. 
Galliwasp,  119. 
Gallus Bankivus  (Lat. "acock,"  " of  Banca"), 

the  jungle  fowl^  217. 
Gallus  domesticus,  the  domestic  cock,  217. 
Gannet,  165. 
Ganoidea  (Or.  ganoa  brightness),  an  order  of 

fishes,  62. 
Gar  fish,  87. 
Garrulax  chinensis  (Lat.  garruhts  chattering), 

the  Lidian  black-faced  thrush,  293. 
Garrulaz  leucolophus  ( G.  and  Gr.  leucos  white,     I 
«.Tid  lophoa  a  crest),  the  laughing  crow,  293. 
\     Gttxt\i\:viv'»V9*'^'^^S»^'^'wAi-family, 
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Garrnlus  glandaritxs  (Lot.  ffomtlus,  and  **fond 

of  acorns"),  the  common  jay,  251. 
Gasterosteus  spinachia  (Gr.  ffoster  the  belly- 

and  osteon  bone),  the  fifteen-spined  stickle- 

hack,  41. 
Gasterostens  trachnms  (Gr.  traohus  rough, 

and  oura  the  tail),  the  common  stieUehack, 

41. 
Gauoharo  bird,  343. 
GaTlalis  gangetica,  the  gangetie  crocodile,  or 

gavial,  132. 
Gazella  albifrons  (Lat.  «*  white-fronted"),  the 

blesbok,  443. 
Gazella  dorcas,  the  gazelle,  442. 
Gazella  euchore  {G.  and  Gr.  mt  'well,  and 

ehoreuo  to  dance),  the  springbok,  443. 
Gazella  pygarga  (Gr.  jmge  the  buttocks,  and 

argos  white),  the  bontebok,  443. 
GecininsB  (gecinua),  the  8ub>fomily,  285. 
Gecimis  Tiridis  (Gr.  ge  the  earth,  and  kineo  to 

move ;  and  Lat.  **  green"),  the  green  wood- 
pecker, 235. 
Gecko  verus,  the  true  gecko,  122. 
OeekotidEe  {gecko),  the  geckos,  a  family  of 

lizards,  122. 
Geese,  176. 

Genetta  vulgaris,  the  common  genette,  481. 
GeorhychidflB  (georhyehua),  the  family,  468. 
Georhychus  capensis  (Gr.  ge  the  earth),  a  spe- 
cies of  mole  rat,  464. 
Geospiza   (Gr.  g9  the  ground,  and  apiza  a 

kind  of  sparrow),  a  genus  of  grosbeaks, 

268. 
Gerbilles,  463. 
Genres  rhombeus  (Lat.  gerres  ^e  name  of  a 

fish,  and    **  rhombic"),  a  species  of  fish, 

45. 
Gibbons,  505. 
Giraffe,  439. 

Glareola  pratincola,  the  pratincole,  195. 
Glareolinss  {glareola) ,  the  sub-family,  195. 
Glass  snake,  120. 
Glossophaga  (Gr.  glosse  the  tongue,  and  pAofo 

to  eat),  a  genus  of  vampyres,  497. 
Ghitton,  484. 
Glyptodon  (Gr.  gltiptoa  carved,  and  odous  a 

tooth),  a  genus  of  fossil  armadillos,  455. 
Glyptolepis  (Gr.  gluptos  engraved,  and  l^is 

a  scale),  a  genus  of  fossil  ganoid  fishes, 

66. 
Gnu,  445. 
Goat,  446. 
Goatsucker,  842. 
GobiidsB  {gohiua),  the  family,  53. 
Gobius  (Lat.  gobiua  the  name  of  a  fish),  the 

gobies,  a  genus  of  spinous  fishes,  58. 
Qodwit,  185. 
Goldfinch,  270. 
Gold  fish,  31. 


Goosander,  171. 

Gorilla,  a  genus  of  apes,  50S« 

Goshawk,  356,  357. 

Goura  coronata  {goura  native  name,  and  Lat. 

**  crowned"),  the  crowned  pigeon,  225. 
Gourami,  a  species  of  fish,  53. 
GouridsB  {goura),  the  family,  225. 
Gracula  religiosa  (Lat.  graeulus),  a  jackdaw, 

260* 
GraculincB  (^ra(>u{a),thegrakles,  a  sub-family 

of  starlings,  260. 
Grakle,  purple,  260. 
Grallatores   (Lat.  "walkers  on  stilts"),   an 

order  of  birds,  178. 
Grampus,  410. 
Grayling,  80. 
Grebes,  160. 
Oreenbone,  87. 
Greenlets,  284. 
Griffon,  373. 
Grosbeak,  pine,  274. 
Grosbeaks,  266,  268. 
Grouse,  205,  207. 
GruidsD  {grtu),  the  family,  197. 
GruinsB,  the  sub-family,  197. 
Grus  cinerca  (Lat.  "the  ash-colourederan^), 

the  common  crane,  198. 
Guanaco,  433. 
Guans,  221. 
Guazuti,  deer,  436, 
Guillemots,  159. 
Guinea  fowl,  214. 
Guinea  pig,  460. 
Gulls,  166,  167. 
Gulo  luscus,  the  glutton,  484. 
Gurnards,  40. 

Gymnocephalus    (Gr.    gumnos    naked,   and 
kephale  the  head),  a  genus  of  chatterer^ 
280. 
Gymnetrus  Banksii  (Gr.  gtimnos,  and  e<ron the 

belly),  a  species  of  ribbon  fish,  51. 
GymnodennoB  {gymnoderus),  the  stib-family^ 

280. 
Gymnoderus  (Gr.  gumnos,  and  dere  the  neck), 

a  genus  of  chatterers,  280. 
Gymnodonta  (Gr.  gumnps  and  odonta  teeth),  a 

family  of  fishes,  61. 
GymnopthalmidcB  (Gr.  gumnos,  and  opthalmos 

the  eye),  a  family  of  lizards,  118. 
Gymnorhina  tibicen  (Gr.   gwnnos,  rhin  the 
nose,  and  Lat.  **a  flute  player"),  a  species 
of  crow,  251.  * 

GymnotideB  {ggmnotus),  the  family,  24. 
Gymnotus-  electricus  (Gr.  gumnos,  and  tiotos, 

the  back),  the  electrical  eel,  24. 
GypaStinsD  {gypaeliu)  the  sub-family,  378. 
Gypa^us  twrbatus  (Gr.  gnps  a  Tultnre,  a^os 
an  eagle,  and  Lat.  "bearded"),  the  bearded 
vulture,  173. 
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Gyps  fulvus  (Gr.  gups,  and  Lat,  "tawny"), 

the  tawny  vulture,  374. 
Gyr  falcon,  360. 


IIoematopodinoQ  {^hcematopus),  the  sub-family, 
193. 

Htematopus  ostralegus  (Gr.  haima  blood,  i^otM 
a  foot,  and  Lat.  "oyster-catcher"),  the 
oyster-catcher,  193, 194. 

Haddock,  84. 

Hag,  a  species  of  fish,  21. 

Halcyon  leucocephalus  (Gr.  halcuon  the  king- 
fisher, lexteos  white,  and  kephale  the  head) , 
a  species  of  kingfisher,  331. 

Haliaetus  albicilla  (Gr.  hah  the  sea,  and  a'e'tos 
an  eagle),  the  white-tailed  sea  eagle,  366. 

Haliaetus  leucocephalus  {H.  and  Gr.  leucoa 
white,  and  kephalei\i.e  head),  the  bald  eagle, 
366. 

Haliastnr  Indus  (Gr.Aa?«  the  sea,  astur,  and 
Lat.  "Indian")  the  Pondicherry  eagle,  368. 

Halichoerus  gryphus  (Gr.  halSf  choiroa  a  pig, 
and  Lat.  gryphua  a  griifin),  the  grey  seal,  470. 

Halicore  cetacea  (Gr.  hals,  kore  a  maid),  the 
dugong,  414. 

Hamster,  463. 

Hapale  penicillata  (Gr.  h^paloa  tender,  and 
Lat.  "furnished  with  pencils"),  the  mar- 
moset, 502. 

HapalidoB  {hapale),  the  family,  502. 

Hnplocerus  laniger  (Gr.  haplooa  simple,  keraa 
a  horn,  and  Lat.  "wool-bearing")  the 
rocky  mountain  sheep,  442. 

Hares,  458. 

Harpyia  destructor  (Gr.  harpuia  a  harpy,  and 
Lat.  "  a  destroyer"),  the  harpy  eagle,  369. 

Harriers,  354, 

Hawfinch,  268. 

Hawks,  853 ;  sparrow,  356,  357 ;  swallow- 
tailed,  359. 

Hedgehogs,  491. 

Hedge  sparrow,  304. 

Helarctos  euryspilus  (Gr.  h^lioa  the  sun, 
arctos  a  bear,  eurtis  broad,  and  apUoa  a 
spot),  the  Bornean  sun  bear,  436. 

Helarctos  Malayanus,  the  Malayan  sun  bear, 
486. 

Hcliomaster  mesoleucus  (Gr.  helios,  ttiaater  a. 
seeker,  meroa  the  middle,  and  lettcoa  white), 
a  species  of  humming  bird,  322. 

HeliOminee  (Gr.  helios,  oniis  a  bird),  a  sub- 
family of  swimming  birds,  161. 

Ileloderma  horridum  (Gr.  heloat  a  spike, 
derma  the  skin,  and  Lat.  "horrid"),  a 
species  of  lizard,  121. 

Helodermidse  {heloderma),  the  family,  121. 

Hemiramphus  (Gr.  hemi  half,  and  ramphoa  a 
beak),  a  genus  of  ft8hf>s,  37. 


Henioehus  monocems  (Gr.  heniochoa  a  coach- 
man, and  monoceroa  the  onicom),  a  species 

of  fish,  46. 
Hermit  birds,  322. 
Herons,  186-191. 
Herpestes  griseus  (Gr.  herpestes  a  crawler, 

and  Lat.  "  gray  "),  the  mungoos.  111,  481. 
Herpestes  iehneumon,  the  ichneumon,  481. 
Herring,  25. 

Herrings,  king  of  the,  74. 
Heterodon  (Gr.  heteroa  dissimilar,  And  odoxts 

a  tooth),  a  genus  of  oolubrine  snakes,  114. 
Hierax  (Gr.  "  a  hawk"),  a  genus  of  falcons, 

364. 
Himantopus  melanopterus  (Gr.  himas  a  rope, 

porn  a  foot,  melaa  black,  and  pteron  a  wing)i 

the  stUt,  185. 
Himantopus  nigricollis   (JT.  and  Lat.  niger 

black,  and  collum  the  neck),  186. 
Hippocampus  the    seahorses,    a    genus   of 

fishes,  58. 
Hippoglossus  vulgaris  (Gr.  hippoa,  gloaaa  the 

tongue),  the  holibut,  35. 
Hippopotamidce  {hippopotatmta),  the  family, 

418. 
Hippopotamus  amphibius  (Gr.  hippoa,  pota- 

moa  a  river,  and  Lat.  "  amphibious  "),  418. 
Hippopotamus  Senegalensis,  419. 
Hirundinidffi  (hirundo),  the  family,  335. 
Hirundo  fuciph<iga  (Lat.  JUrundo  a  swallow, 

and  Gr. "  sea-weed  gating  "),  a  species  of 

swift,  340. 
Hirundo  riparia  {H,  and  Lat.  "bank"),  the 

bank  martin,  337. 
Hirundo  rufa  {H.  and  Lat.  "  red  "),  the  bam 

swallow,  388. 
Hirundo  rustics,  the  chimney  swallow,  336, 
Hirundo  urbica   {H,  and  Lat.  "of  cities"), 

the  martin,  337. 
Hoatzin,  250. 
Hobby,  862. 

Hog,  common,  421 ;  wart,  422. 
Hog-fish,  410. 
Holibut,  36. 
Holocephala  (Gr.  holoa  complete,  and  kephaU 

a  head),  a  sub-order  of  the  cartilaginous 

fishes,  74. 
HoloptychiidsB   (Gr.  holoa,  ptuche  a  row  or 

layer),  a  family  of  fossil  ganoid  fishes,  66. 
Holostea  (Gr.  holoa,  oateon  bone),  a  sub-order 

of  the  ganoid  fishes,  65, 
HomalopsidsB  (Gr.  homaloa  even,  and  opa  the 

face),  a  family  of  colubrine  anakes,  112.  | 

Honey-eatei*8, 816.  i 

Honey-guides,  233. 
Hooded  snakes,  111. 
Hoonnman,  504. 
Hoopoes,  824,  325. 
Hornbills,  249. 
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Horse,  424. 

Humming  birds,  319-323. 

HyaenidflB  {hyeena),  the  family,  479. 

HysBna  crocuta  (Lat.  names  of  hyaenas),  the 

spotted  hycena,  480. 
Hytena  spelsens,  the  cave  hysena,  480. 
Hy»na  striata,  the  striped  hysDna,  480. 
Hydrochcerus  oapybara  (Gr.  hudor  crater,  and 

choiroa  a  pig),  the  capybara,  460. 
HydrophidflB  (Gr.  hudor,  and  ophis  a  snake), 

a  family  of  colubrine  snakes.  111. 
Hydrosaurus  Bellii  (Gr.  htidor,  and  sauros  a 

lisard),  122. 
Hyla  tinctoria   (Gr.  hule  a  wood,  and  Lat. 

"belonging  to  dyeing")  an  American  tree 

frog,  97. 
Bylides   {hyla)^  the  sub-family  of  the  tree 

frogs,  97. 
Hylobates   (Gr.  AuZe,  and  haino  to  go),  the 

gibbons  or  long-armed  apes,  505. 
Hypochthon   augoinns    (Gr.   htipo  beneath, 

chthon  the  earth,  and  Lat.  "snake-like") 

a  species  of  batrachian,  90. 
Hypsiprymnus  (Gr.  hypsi  high,  and  prumnos 

the  buttocks),  a  genus  of  kangaroos,  395. 
Hyracide  {Jiyraz),  the  family,  423, 
Hyraz  arboreus  (Gr.  htwax  a  rat,  and  Lat. 

"arboreal"),  423. 
nyrax  capensis,  the  Cape  hyrax,  423. 
Hyrax  dorsalis,  4£3. 
Hyrax  syriaoos,  the  Syrian  hyrax  or  daman, 

423. 
HystricidsB  {hyatrix),  the  family,  4G0. 
Hystrix  cristata  (Lat.  "a  porcupine,"  aifd 

"  crested"),  the  common  porcupine,  460. 


Ibex,  common,  447 ;  Pyrenean,  447. 

Ibis  falcineleus  (Gr.  iliSj  and  Lat.  faJx  a 
sickle),  the  glossy  ibis,  187, 188. 

Ibis  religiosa,  the  sacred  ibis,  187, 188. 

Ibis  rubra  (Lat.  "  red  "),  the  sea:  let  ibis,  188. 

Ichneumon,  E  :yptian,  481. 

Ichthyosaurids  (Gr.  ichthm  a  fish,  and  sauros 
a  lizard),  a  family  of  extinct  reptiles,  129. 

Icteria  viridis  (Gr.  icteros  yellow,  and  Lat. 
viridis  green),  the  yellow-breasted  chat,  285. 

IcterinsB  {icterus),  the  sub-family,  264. 

Icterus  spurius  (Gr.  icteros),  the  orchard 
oriole,  264. 

Ictinia  Mississippensis  (Gr.  ictin  a  kite),  the 
Mississippi  kite,  359, 

Iguana  tuberoulata  ("covered  with  tuber- 
cles "),  the  conmion  iguana,  123. 

IguanidsB  {iguana),  the  family,  122. 

Indicator  major,  the  greater  honey-guide,  233. 

Indicator  minor,  the  lesser  honey-guide,  288. 

Indicatorinee  {indicator),  the  flub-family,  233. 


Indris  brevicaudatus,  (Lat.  "short tailed'*), 
the  Indri,  501. 

Inia  bolivicnsis,  a  species  of  dolphin,  411. 

Insectlvora  (Lat.  "  Insect  eaters"),  an  order  of 
the  mammalia,  402,  487. 

Insessores  (Lat.  insessus  perched),  a  section  of 
the  class  of  birds,  156,  246. 

Ixos  obscurus  (Gr.  ixo^  a  kite  Lat.  "ob- 
scure"), a  species  of  thrush,  291. 


Jabirus,  188, 190. 
Jacamars,  329. 
Jaoana,  182. 
Jackal,  474. 
Jackdaw,  254. 

Jaoulus  Labradorius  (Lat.  Jaculus  a  darting 
serpent),  the  Labrador  jumping  mouse,  465. 
Jaguar,  478. 
Jays,  251. 
Jerboas,  465. 
Jer falcon,  360. 

Juggur,  an  Indian  falcon,  363. 
Juida,  a  genus  of  starlings,  259. 


Eakapo,  237. 

Kalong  bat,  497. 

Kanehil,  434. 

Kangaroo  rats,  895. 

Kangaroos,  393 ;  tree,  395. 

Kestrel,  363. 

Ketupa  Ceylonensis,  a  species  of  owl,  350. 

Ketupa  flavipcs  (Lat.  "yellow-footed"),  360 

King  bird,  288. 

King  crow,  279. 

King  fish,  48. 

King  of  the  herrings,  74. 

King  fishers,  328,  329. 

Kinglet,  310. 

Kinkajous,  487. 

Kite,  358,  370;  black,  358,  360;  brahminy, 

368  ;  govinda,  360 ;  Mississippi,  359. 
Kittacincla  macroura  (Gr.  kitta  a  magpie,  and 

cincla ;  Gr.  makros  long,  aura  a  tail),  the 

Indian  nightingale,  306. 
Kiwi-kiwi,  203. 
Klippspringers,  448. 
Koala,  397. 
Kobus  ellipsiprymnus  (Gr.  ellipsis,  an  ellipse, 

prumnos,  the  buttocks),  the  waterbuck,  443. 
Koodoo  antelope,  443. 


Labrax  lupus  (Lat.  lahrax  a  kind  of  fish,      I 
lupus  a  wolf),  the  basse,  42.  | 

LabridsB  {lahrus),  the  family,  37. 

Labrus  maculatus  (Lat.  lahrus  the  name  of  a 
fish,  and  "  spotted"),  the  ballan  wrasse,  38.      I 
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Labrus  variegatus  {L.  andLat.  **  variegated''}, 

the  blue  striped  wrasse,  88. 
LacerU  agilis  (Lat.  «*  a  lizard"  and  **  agile"), 

the  agile  lizard,  120. 
Laccrta  ocellata  (i.  and  Lat.  •'ocellated*'), 

120. 
Lacerta  viridis  (i.  and  Lat.  "green"),  the 

green  lizard,  120. 
Lacertidee  {Lacerta) ^  the  family,  120. 
Lagidium  cuvieri  (Gr.  lagides^  a  young  hare), 

the  mountain  Tiscacha,  464. 
Lagomys  (Gr.  lagos  a  hare,  andmtM  a  mouse), 

the  calling  hares,  459. 
Lagopus  scoticus  (Gr.  lago8y  andpotM  a  foot), 

the  Scotch,  or  red  grouse,  207. 
Lagopus  vulgaris,  the  ptarmigan,  207,  208. 
Lagostomus  trichodactylus  (Gr.  lagoa^  stoma 

the  moutii,  thrix  hair,  and  daktulon  a  toe), 

the  vineacha,  464. 
Lamna  cornubica  (Lat.  latnna  a  flat  plate,  and 

Lat.  *•  of  Cornwall"),  the  porbeagle  shark, 

77. 
Lamna  monensis  (Z.  and  Lat.  **  of  the  Isle  of 

Man"),  the  Beaumaris  shark,  77. 
LamnidtB  {lamna)^  the  family,  77. 
Lamnunguia  (Lat.  lamna^  and  unguis  a  nail), 

a  section  of  the  pachydermata,  415, 423. 
Lampreys,  21. 
Lampris  guttatus  (Gr.  lompros  splendid,  and 

Lat.  "  spotted"),  the  kingflsh,  or  opah,  48.      / 
LaniidtB  {lanius),  the  family,  277.  * 

LaniinsD,  the  sub-family  of  the  true  shrikes, 

277. 
Lanius  collurio  (Lat.  /amu«  a  butcher,  andGr. 

collurion  a  species  of  bird),  the  red-backed 

shrike,  277. 
Lanius  excubitor  (i.  and  Lat.  "  a  watcher"), 

the  gray  shrike,  247,  278. 
Lanius  rutilus  (i.  and  Lat.  "red")  the  wood- 
chat,  278. 
Lanner,  an  Indian  falcon,  363. 
Lapwing,  193,  194. 
Laridoe  (Lat.  larus  a  gull),  the  family  of  the 

gulls,  166. 
LarinsD,  the  sub-family,  167. 
Larks,  272,  273. 

Laughing  jackass,  a  species  of  kingflsher,*331. 
Leatherhead,  319. 
Leiothrix  (Gr.  leios  smooth,  and  thrix  hair), 

a  genus  of  chatterers,  283. 
Leipoa  ocellata  {leipoa  native  name,  and  Lat. 

*•  ocellftted"),  the  native  pheasant  of  Aus- 
tralia, 219. 
Lemmings,  463.  ' 

Lemur  catta  (Lat.  lemur  a  ghost),  the  ring- 
tailed  lemur,  501. 
Lemuridee  {lemur),  the  family,  501. 
Lemurs,  flying,  499 ;  slow,  501. 
Leopard,  477  ;  hunting,  479. 


Lestris  (Gr.  "a  pirate"),  a  genus  of  galls, 

168. 
Leuciscus  albomns  (Or.   leueos  white,  and 

Lat.  albwmus  the  bleak),  the  bleak,  91. 
Leuciscus  cephalus  {L.  and  Lat.  ^a  large- 
headed  fish"),  the  chub,  81. 
Leuciscus  rutUus  (Z.  and  Ltt.  *'red^),  the 

roach,  81. 
Leuciscus  vulgaris,  the  dace,  81. 
Lepidopns  argyrens  (Gr.  Tepis  a  seale,  p&u» 

a  foot,  and  argxireios  silvery),  the  aeabberd 

fish,  51. 
Lcpidosiren  annectens  (Gr.  lepis  and  "  riren,'* 

and  Lat.  <*  uniting")  a  speoies  of  betraehiaiiy 

89. 
Lepidofliilren  paradoxa,  89. 
Lepidosteidse  (lepidostetts),  a  family  of  ganoid 

fishes,  68. 
Lcpidostens  osseus  (Gr.  hpis,  osteon  bone,  and 

Lat.  "  bony"),  the  bony  pike,  68. 
Lepidota  (Gr.  lepis),  an  order  of  the  bfttraehia, 

88. 
LepidotidflB  (Gr.   lepis),   a   family  of   fbesil 

ganoid  fishes,  68. 
LeporidflB  (lepus),  tiie  fisimily,  458. 
Leptocardia  (Gr^  leptos  small,  and  eardia  the 

heart),  an  order  of  fishes,  20. 
Leptoglossa  (Gr.  leptos  slender,  and  glossa  the 

tongue),  a  group  of  lizards,  117, 118. 
Leptoptilus  argala  (Gr.  leptos  delicate,  and 

ptilon  a  feather),  the  Indian  adjatant,  189. 
Leptoptilus  marabou,  the  African   adjutant, 

190. 
Lepus  ctmiculus  (Lat.  "  hare"  and«tabbit"), 

the  rabbit,  458,  459. 
Lepus  timidus,  the  hare,  458. 
Lepus  variabilis,  the  Alpine  hare,  459. 
Leo  Africanus,  the  African  lion,  477. 
Leo  goojrattensis,  the  maneless  lion,  477. ' 
Lialis,  a  genus  of  lizards,  118. 
Limosa  melanura  (Lat.  limosus  ntttddy,  and 

Gr.  melas  black,  and  ota^a  a  tail),  the  god- 

.wit,  185. 
Ling,  34. 
Linota  cannabina  (Lat.  Hnum  flax,  «nd  *(re- 

latinjg  to  hemp"),  the  linnet,  270. 
Linota  linaria,  the  lesser  redp61e,  270. 
Lion,  477  ;  se%  471. 
Lizards,  130. 
Llama,  483. 
Loaches,  31. 

Lobipes  hyperboreus  (Lat.  lohts  a  lobe,  pes 
afoot,  and  Gr.  "living  in  the  north"),  a 
species  of  wading  bird,  183. 
Loncheres  (Gr.  "  a  spearman**),  a  genus  of 

sand  rats,  468. 
LophiidcB  {LopMus),  the  family,  66. 
Lophius  piscatorius  (Gr.  lophia  a  ereet,  and 
Lat.  "  piscatorial"),  the  Ashing  frog,  57. 
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Lophobranchia  (Or.  lophoa  a  toft,  and  bran^ 

chia)t  a  sub-order  of  osseous  fishes,  58. 
Lophophorus  impeyanus  (Or.  hpJws  a  crest, 
andphero  to  bear),  the  impeyan  pheasant, 
315,  217. 
Lophyrus  tigrinus  (Gr.  hphuros  crested),  a 

species  of  lixard,  124. 
LorioariidsB  (Lat.  lorica  a  coat  of  mail),  a 

family  of  fishes,  82. 
Lorioata  (Lat.  loried),  an  order  of  ganoid 

fishes,  68 ;  an  order  of  reptiles,  130. 
LorinsB,  the  lories,  a  sub-family  of  the  parrots, 

241. 
Loris,  501. 

Lota  molva,  the  ling,  34. 
Lota  vulgaris,  the  burbot,  34* 
Loxia  cuTvirostra  (Gr.   loxos  crooked,   and 
Lat.  eurvus  orookeid,  and  rostrum  the  beak), 
the  common  crossbill,  275. 
Loxia  leucoptera  (Gr.  leueos  white,  pteron  a 

wing),  the  white-winged  crossbill,  275. 
Loxia  pityopsittacus  (Gr.  pitu»  a  pine,  and 
prittakoa  a  parrot),   the   parrot  crossbill, 
275. 
LoxinsB  {Loxia)  f  the  sub-family,  275. 
Lucioperca  sandra  (Lat.  luciua  a  pike,  perca  a 
perch,  and  sandra  a  species  of  fish),   the 
Sander,  42. 
Luggnr,  an  Indian  falcon,  363. 
Lump  fish,  54. 
Lutra  Canadensis  (Lat.  lutra  an  otter),  the 

Canadian  otter,  483. 
Lutra  nair,  an  Indian  otter,  483. 
Lutra  vulgaris,  the  common  otter,  483. 
Lycaon  pictus  (Gr.  Zucaon  proper  name,  and 
Lat.  "  painted"),  the  Cape  hunting  dog,  476. 
Lynxes,  479. 
Lyre  birds,  314. 


Macaens  inuus,  the  Barbary  ape,  504. 

MacawB,  242. 

Mackerel,  48. 

Macrocercus  ararauna  (Gr.  makros  long,  and 
kerkos  the  tail),  the  blue  and  yellow  ma- 
caw, 242. 

Macrocercus  macao,  the  scarlet  macaw,  242. 

Macrocercus  severu9,  243. 

Macropodides  {Macropm)^  the  family,  393. 

Macropus  fruticus  (Gr.  tnakros  and  potts  a  foot, 
and  hviUJrutex  a  shrub),  895,  396. 

Macropus  giganteus,  the  great  kangaroo,  395. 

Macropus  nemoralis  (Jf.  and  Lat.  "frequent- 
ing woods"),  395, 

Mdicroaeelidina  (Maeroscelides),  a  sub-family 
of  insectivorous  mammalia,  491. 

Macros  celides  Eozeti  (Gr.  makros  long,  and 
skelis  leg),  491. 

Mcenides,  45. 


Maigre,  44. 
Magpie,  255. 
Malacocircus  Malcolm!  (Gr.  tnalakos  soft,  and 

kerkos  ?  a  tail),  a  species  of  thrush,  293. 
Malacopterygii  (Gr.  tnalakost  and  pterux  a 
fin),  a  section    of   the    pharyngognathns 
fishes,  36. 
Malapteruruselectricu8(Gr.  tnalakost  very,  and 
pteron  a  fin),  an  electrical  species  of  fish,  82. 
Mallard,  178. 
MallurinsB,  311. 

Mammalia  (Lat.  mamma  a  teat),  the  highest 
class  of  the  vertebrata,  375 ;  their  skeleton^ 
875-382;  skin,  382,  383;  digestive  organs, 
383,384;  circulation  and  respiration,  884; 
nervous  system  and  senses,  385,  386 ;    re- 
production, 386,  387. 
Manakins,  282. 
Manatee,  413 ;  northern,  413. 
ManatidsB  {Manatus)^  the  family,  418. 
Manatus  Australis,  the  southern  manatee,  413. 
Manatus  latirostris,  the  "  broad-nosed"  ma- 
natee, 413. 
Manatus  SenegalenslB,'the  Senegal  manatee,413. 
Mandrill,  505. 
Mango  bird,  292. 
Manus,  a  genus  of  ant-eaters,  453. 
Mareca  penelope,  the  widgeon,  173. 
Marmosets,  502. 
Marmots,  467. 
Marsupiidia  (Lat.  marsupium^  a  pouch),  an 

order  of  the  mammalia,  391. 
Marten,  337  ;  purple,  288, 337 ;  sand  or  bank, 

337. 
Martes  abietum  (Lat.  **  a  marten,"  "of  firs"), 

the  pine  marten,  482. 
Martes  foina,  the  common  marten,  482. 
Martes  leucopus  (Gr.  "white-footed"),  the 

American  sable,  482. 
Martes  zibellina,  the  sable,  482. 
Mastodons,  417. 

Mecistura  caudata   (Gr.  mekistos  very  long, 
oura  a  tail,  and  Lat.  "  tailed"),  the  long, 
tailed  tit,  303. 
Megacephalon  maleo  (Gr.  megas  large,  and 
kephale  head),  a  species  of  mound  bird,  220. 
Megaderma  frons  (Gr.  megas,  derma  the  skin, 
and  Lat.  "the  forehead"),   a  species   of 
horse-shoe  bat,  495. 
Megaderma  lyra  (Lat.  "  a  lyre"),  496. 
Megalonyx  (Gr.  megas,  and  wya*  a  nail),  a 

genus  of  fossil  edentata,  456. 
Megalotis  zerda  (Or.  megas,  and  ow  the  ear)> 

the  fennec,  476. 
MegapodiidsB  {Megapodius),  the  family,  289. 
Megapodinee,  the  sub-family,  219. 
Megapodius  tumulus  (Gr.  megas,  and  pwu  a 
foot;  and  Lat.  "a  heap"),  the  Australian 
mound  bird,  219. 
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Megatherium   (Gr.  megaa^  and   ther  a  wild     I 

beast),  a  genus  of  fossil  edentata,  456. 
Melanerpes  erythocephalus  (Gr.  melas  black, 
and  erpo  to  creep ;  and  Gr.  **  red-headed  **), 
the  red-headed  woodpecker,  235. 
MelanerpinsB    {melanerpes),   the  sub-family, 

235. 
Meleagris  gallopavo  (Lat.  **a  guinea  fowl," 
gallus  a  cock,    and  paco  a  peacock,)  the 
dommon  turkey,  213. 
Meleagris  ocellata,  the  occUated  turkey,  214. 
MeleagrintB  [meleagris],  the  sub-family,  212. 
Meles  taxus,  the  common  badger,  484. 
MelidSB  (meles),  the  family,  483. 
Meliphaga  Novab  HoUandiee  (Gr.  meli  honey 
andphago  to  eat),  the  New  Holland  honey- 
eater,  819. 
MeliphagidsB  [meliphaga),  the  family,  318. 
Meliphaginse,  the  sub-family,  319. 
Melithreptlnce  (Gr.  meli,  and  threptoa  fed),  a 

sub-family  of  the  honey-eaters,  319. 
Melizophilus    Dartfordiensis    (Gr.    "  furze- 
loving"),  the  Dartford  warbler,  310. 
Melllsuga  minima  (Lat.  mel  honey,  and  sugo 

to  suck),  a  species  of  humming  bird,  323. 
Mellivora  capensis  (Lat.  mel,  and  voro  to  eat), 

the  Cape  ratel,  484. 
Melopsittacus  undulatus  (Gr.  melos  a  song, 
and  psittakos  a.  iparrot),  the  warbling  grass 
parakeet,  245. 
Menobranchus  lateralis  (Gr.  mene  the  moon 
and  hranchia ;  and  Lat.  "  on  the  side"),  a 
species  of  batrachian,  90. 
Menura  Alberti  (Gr.  mene,  and  oura  a  tail), 

Prince  Albert's  Ijtc  bird,  314. 
Menura  superba,  the  lyre  bird,  314, 
Mephitis  putorius  (Lat.  "a bad  smell,"  and 

putoritu  a  polecat),  the  skunk,  483. 
Mergansers,  170. 

MerginoB  [mergus),  the  sub-family,  170. 
Mergulus  alle  (dim.  of  Lat.  mergus  a  sea  bird), 

the  litUe  auk,  150. 
Mergus  cercullatus  (Lat.  mergtts,  and  "  hood- 
ed"), the  hooded  merganser,  171. 
Mergus  merganser,  the  goosander,  171. 
Merionides,  the  gerbilles,  a  genus  of  rats,  463. 
Merlangus  vulgaris,  the  whi^ng,  34. 
Merlin,  362. 

MeropidsB  [merops),  the  familj',  327. 
Merops  apiaster  (Lat.  merops  the  bee-eater, 
apiaster  delighting  in  bees),  the  common 
bee-eater,  327. 
Merops  viridis  [M.  and  Lat.  "  green"),  328. 
Micronisus  badius  (Gr.  micros  small,  and  nisos 
a  hawk;  and  Lat.  "bay"),  the  shikra,  an 
Indian  hawk,  357. 
Milvago  australis  (Lat.  milvago  a  flying  fish, 

and  "southern"),  a  species  of  hawk,  372. 
Milvago  chimango,  371. 


Milvinse  [milvus),  the  sub-family,  S58. 
Mllvus  govinda  (Lat.  "a kite"),  the  govinda 

kite,  360. 
Milvus  niger,  the  black  kite,  358,  360. 
Milvus  regalls  [M.  and  Lat.  "royal"),  the 

common  kite,  358. 
Mimus  iwlyglottus  (Lat  "  a  mimic,"  and  Gr. 
"many    tongued"),    the    mocking    bird, 
295. 
Mink,  482. 
MniotiltinsB  (Gr.  mniion  moss,  and  tUlc  to 

pluck),  a  sub-family  of  warblers,  301. 
Moa,  202. 
Mocking  bird,  295. 
Moles,  488,  490. 

I^Ioloch  horridus  (Gr.  Moloch  a  heathen  god, 
and  Lat.  "  rough  "  or  "  bristling"),  a  spe- 
cies of  lizard,  125. 
Molothrus  pecoris  (Gr.   molos  tumult,  throeo 
to  clamour ;    and   Lat.    "  of  cattle"),    the 
cowpen  bird,  264. 
Momotime  [momotus),  the  sub-family,  332. 
Momotus  Bra^iliensis,  a  species  of  roller,  333. 
Monitor  niloticus  (Lat.  "  the  monitor  of  the 

Nile"),  a  species  of  lizard,  121. 
Monk  bird,  319. 
Monkey,  howling,  504;  proboscis,  504;  sacred, 

504 ;  spider,  504. 
Monodon  monoceros  (Gr.  monos  one,  odous  a 
tooth,  and  monoceros  an  unicorn),  the  nar- 
whal, 411. 
Monotremata  (Gr.  monos,  and  trema  an  ori- 
fice), an  order  of  aplacental  mammalia,  388, 
389. 
Moose  deer,  437. 
More  pork  bird,  344. 
MormyrideD  (Lat.  mormyra  a  species  of  fish), 

a  family  of  physostomatous  fishes,  30. 
Morphnus  (Gr.  morphnos  gloomy),  a  genus  of 

eagles,  369. 
Morrhua  a;glefinus,  the  haddock,  34. 
Morrhua  vulgaris,  the  common  cod,  34. 
Morse,  or  walrus,  471. 
MosasauridtB  [mosa  the  meuse,  and  Gr.  saitros 

a  lizard),  a  family  of  fossil  lizards,  127. 
MoschidflD  [moschus),  the  family,  434. 
Moschus  aquaticus  (Gr.  moschus  musk,  and 
Lat.  "aquatic"),  a  species  of  musk  deer, 
444. 
Moschus  moschiferus  (If.  and  Lat.  "musk- 
bearing"),  the  true  musk  deer,  434. 
Motacilla  alba  (Lat.),  the  white  wagtail,  300. 
Motacilla  boarula,  the  gray  wagtail,  300. 
Motacilla  Yarrellii,  the  pied  wagtail,  800. 
MotacillinsB  [motacilla),  the  sub-family,  299. 
Mound  bird,  219. 
Mouse,  462 ;  harvest,  462 ;  field,  462  ;  Labra- 

dor  jumping,  465. 
Mouse  birds,  259. 
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Mugil  capito  (Lat.  mugil  a  mullet,  and  capito 

having  a  large  head),  the  gray  mullet,  52. 
Mugilidn  (mugil),  the  family,  52. 
MullidsB  {mulltu)t  the  family,  43. 
Mullet,  gray,  52  ;  red,  118  ;  bearded,  43. 
MuUus  barbatus,  (Lat.  "a  red  mullet,"  and 

"bearded  "),  the  bearded  mullet,  43. 
MuUus  surmuUetus,  the  red  mullet,  43. 
Mungoos,  111,481. 
Muntjacs,  435. 
MurnnidsB  (Gr.  muraina,  a  fish  supposed  to  be 

the  lamprey],  a  family  of  eels,  23. 
Muridse  [tnua),  the  family,  461. 
Mus  decumanus  (Lat.    mua  a   mouse,    and 

decumanus  large),  the  brown  rat,  462. 
Mus  giganteus,  462. 
Mus  messorius  (if.  and  Lat.  niessor  a  reaper), 

the  harvest  mouse,  462. 
Mus  musculus,  the  mouse,  462. 
Mas  rattus,  the  black  rat,  462. 
Mus  sylvaticus,  (if.  and  Lat.  « belonging  to 

woods"),  the  long-tailed  field  mouse,  462. 
Muscicapa   atricapilla    (Lat.    musca    a   fly, 
eapio  to  catch,  and  "black-headed"),  the 
fly-catcher,  286. 
Muscicapa  griseola,  the  spotted  fly-catcher, 

284,  286. 
Muscicapidae  and  Muscicapinm  {mtiscicapa)^ 

the  family  and  sub-family,  284. 
Musk  deer,  434. 
Musk  ox,  451. 
Musk  rat,  491. 
Musophaga  {musa  the  plantain,  and  Gr.  phago 

to  feed  on),  the  genus,  250. 
MusophagidsB  {mmophaga)^  the  family,  249. 
Musquash,  463. 
Mustela  erminea  (Lat.    "  a    weasel"),   the 

ermine  or  stoat,  482. 
Mustela  fhro,  the  ferret,  482. 
Mustela  putorius  (if.  and  Lat.  putor  a  bad 

smell),  the  polecat,  482. 
Mustela  vulgaris,  the  common  weasel,  482. 
Mustelus  laevis  (Lat.  mustela  a  kind  of  fish, 
and  "  smooth  "),  the  smooth  hound,  a  species 
of  shark,  78. 
Mustelidee  {mustela),  the  family  of  the  weasels, 

482. 
Mycetes  (Gr.   "bellowing*'),    the   howling 

monkeys,  504. 
Mycteria  (Gr.  mukter  the  nose),  the  jabirus,  a 

genus  of  storks,  188, 190. 
Mycteris  (Gr.  mukter),  a  genus  of  horise-shoe 

bats,  496. 
Mygale  moschata  (Gr.  mugalc  a  shrew  mouse, 
and  Lat.  "musky")  the  desman,  or  musk 
rat,  491. 
Mygale  Pyrenaica,  the  Pyrenean  musk  rat, 

491. 
MyliobatidsB  {myUohatis)j  the  family,  84. 


Myliobatis  aquila  (Gr.  mti/tao  to  grind,  and 

Lat.  hatis  a  skate),  the  eagle  ray,  84. 
Mylodon  (Gr.  miHos  a  mill,  and    odom   a 

tooth),  a  genus  of  fossil  edentata,  456. 
Myrmecobiidss    {myrmecobius),    the    family, 

400. 
Myrmecobius  fasciatus  (Gr.  murmex  an  ant, 

and  hivo  to  live),  the  banded  ant-eater,  400. 
Myrmecophaga  jubata  (Gr.   murmex,  phago 

to  eat,  and  Lat.  "maned"),  the  great  ant- 
eater,  453. 
MyrmeoophagidsB  {myrmecophaga),  the  family 

462. 
Myodes  lemmus    (Gr.  mus    a  mouse),  the 

lemming,  463. 
Myopotamus  coypu  (Gr.  mus,  and  potamos  a 

river),  the  coypu  rat,  461. 
MyoxidsB  {myoxus),  the  family,  465. 
Myoxus  avellanarius  (Gr.    mus,   and    oxus 

nimble),  the  common  dormouse,  465. 
Mjrxine  glutinosa  (Gr.  muxa  mucus,  and  Lat. 

"gluey"),  the  hag,  21. 
MyxinidsB  {Myxine),  the  family,  21. 
MyzomelinsB  (Gr.  muzo  to   suck,  and    meli 

honey),  a  sub-family  of  honey-eaters,  319. 

N 
Naia  haje,  the  Egyptian  hooded  snake.  111. 
Naia  tripudians  (Lat. "  dancing  "),  the  Indian 

hooded  snake,  HI. 
Narwhal,  411. 
Nasua  narica  (Lat.  nasus  the  nose,  and  naris 

a  nostril),  the  coati,  486. 
Natatores  (Lat.  "swimmers")  the  order 'of 

swimming  birds,  156. 
Natter-jack  toad,  94. 
Nauclerus  furcatus  (Gr.  naitcleros  a  pilot,  and 

Lat.  "forked"),  the  swallow-tailed  hawk, 

359. 
Naucrates  ductor   (Gr. "  a  pilot,"   and  Lat. 

"a  guide"),  the  pilot  fish,  49. 
Nazarene,  224. 

Nectarinia  Asiatica  (Gr.   "nectar"),  a  spe- 
cies of  sun-bird,  324. 
Nectarinia  lotenia,  324. 
Neophron    percnopterus    (Gr.  neos    recent, 

phroH  and perknos  black,  &ndptcroti  a  wing), 

the  Egyptian  vulture,  374. 
Neotragus  spinigera  (Gr.  neoa  tendefr,  tragos 

a  goat,  and  Lat.  "spine-bearing"),  a  spe- 
cies of  antelope,  444. 
Nightingale,  308  ;  Indian,  306. 
Noctule,  495. 

Notacanthido;  {notacanthus),  the  family,  51. 
Notacanthus  nasus  (Gr.  notos  the  back,  akan- 

tha  a  spine,  and  Lat.  "  the  nose  "),  a  species 

offish,  51. 
Nothosauridse  (Gr.  nothos  spurious,  and  sauros 

a  lizard);  a  family  of  extinct  reptiles,  129. 
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Notiduiidfle,  a  family  of  sharks,  78. 
Notoddphyi  ovifera  (Gr.  notot  the  \iMk,delphw 

a  womb,  and  Lat.  <* egg-bearing"),  a  spe- 

des  of  tree  frog,  97. 
Motomis   (Gr.  notot  southern,  and  omis  a 

bird),  a  species  of  rail,  181. 
Nuoifraga  caryocatactes  (Lat  and  Gr.  "nut- 
cracker "),  the  nutcracker,  255. 
Nomenius  arquatus  (Gr.  Houmenia  the  new 

moon,  and  Lat.  ** arched"),  the  curlew, 

184. 
Numida  meleagris  (Lat.  **  African,"  and  a 

**  guinea  hen  "),  the  guinea  fowl,  214. 
Nutcracker,  255. 
Nuthatches,  315. 
Nyctibius  Jamaicensis  (Gr.  nux  night,  and 

biod  to  live),  the  potoo,  a  species  of  goat. 

sucker,  S44. 
Nycticebids   (Gr.  nux,  and  keboa  a  kind  of 

monkey),  tbo  loris  or  slow  lemurs,  501. 
NyeUoorax  Gardeni  (Gr.  nux,  and  korax  a 

raren),  the  night  heron,  190. 
Nyl  ghau,  442. 


Odontophorinee  (Gr.  odous  a  tooth,  and  phero 

to  bear),  a  sub^family  of  the  grouse,  209. 
(EdicnemineB    {codicnetnus),  the    sub-family, 

196. 
(Edicnemus   crepitans  (Gr.  oideo   to   swell, 

kneme  the  leg,  and  Lat.   ** noisy"),  the 

common  thick-knee,  196. 
Oil.birds,  343. 
Omnivores  (Lat.  omnt»  all,  voro  to  eat),  a 

group  of  birds,  248,  251. 
Ondatra,  463. 
Opah,  48. 

Open.bills,  188, 190. 
Ophidia  (Gr.  ophis  a  snake),  an  order  of  rep- 

tiles,  104. 
Ophidiidee    (Gr.  opJiis),  a  family  of  osseous 

fishes,  33. 
Ophiodes   (Gr.  <*  snake-like"),  a  genus  of 

lizards,  119. 
Ophisaurus  ventralis  (Gr.  ophis,  and  sauros  a 

lizard),  the  glass  snake,  a  species  of  lizard, 

120. 
Opisthooomid£B    {opiathocomus),   the  family, 

250. 
Opisthocomus  cristatus  (Or.  opUthos  behind, 
kome  tresses,   and  J  at.    "crested"),   the 
hoatzin,  a  species  of  bird,  250. 
Opossoms,  398. 
Orang  outan,  505. 
Oreolca  cristata  (Gr.  oreioi  mountain,  and 

Lat.  «*  crested"),  a  species  of  shrike,  278. 
Oreotragus  (Gr.  oreio*  mountain,  and  tragos  a 
goat),  a  genus  of  untelopes,  448. 


Oreotrochilus   (Gr.   oreio*,   and   troehiJua  a 

bird),  a  genus  of  humming  birds,  322. 
Oriole,  orchard,  264 ;  Baltimore,  ib. 
OriolinsD  {oriolua),  the  sub-family,  291. 
Orioltts  galbula,  the  golden  oriole,  291. 
.  Oriolus  kundoo,  the  golden  oriole  of  India, 
292. 
Oriolus  melanoeephalus  (Gr.  meku  black,  and 
kephdU  a  head),  the  black-headed  oriole, 
292. 
OmithorhynchidsB  {Ot'nUhorynehiut),  the  fa- 
mily, 389. 
Ornitiiorhynchus  paradoxus  (Gr.  omi$  a  bird, 
and  rAuncAo<  a  beak,  Lat. "  a  paradox"),  the 
duck-billed  animal,  389. 
Orocetes  (Gr.  oroi  a  mountain),  n  genus  of 

thrushes,  296. 
Orthagoriscus  mola,  the  sunflsh,  61. 
Orthagoriscus  oblongus,  the  oblong  sunflsh, 

61. 
Orthotomus  (Gr.  "  dividing  evenly**),  a  genus 

of  warblers,  311. 
Ortolan,  271. 
Ortyx  Californicus  (Gr.  ortix  a  quail),  the 

Califomian  quail,  209. 
Ortyx    Virginianus,    the    Virginian    quail, 

209. 
Orycteropus  capensis  (Gr.  oruuo  to  dig,  and 
pons  a  foot),  the  ground-.pig  of  the  Cape,  454. 
Oryx-nasomaculata  (Gr.  orux  an  oryx,  a]>d 
Lat.  ncuus  the  nose,  maeuJ^ta  spotted),  the 
addax  antelope,  445. 
Oryzomis  oryzivora  (Gr.  oruza  rice,  omis  w 
bird,  and  Lat.   "rice-eating"),   ihe  Java 
sparrow,  271. 
Osmerus  eperlanus,  the  smelt,  30.  | 

Osphromenus  olfax  (Or.  "  scented,*'  and  Lat. 
olfacio  to  smell),  the  gourami,  a  Chinese    ' 
fish,  58.  ! 

Osprey,  366,  367. 
Osseous,  or  bony  fishes,  21. 
Ossifragus  giganteus  (Lt^t.  "bone-breaker*'), 

the  giant  petrel,  167. 
Ostracion  (Gr.  ostracon  a  shell),  the  coflrcr- 

fish,  60. 
Ostrich,  200. 
Otaria  jubata  (Gr.  otaros  having  ears,  and  Lat. 

"  maned*'),  the  sea  lion,  471. 
Otaria  ursina,  the  sea  bear,  471. 
OtididGQ  {Otis),  the  family,  196. 
Otinee  (otus),  the  sub-fiemaily,  348.  \ 

Otis  tarda   (Gr.  oiis  a  bustard,   and   Lat. 

"  slow"),  the  great  bustard,  197.  | 

Otis  tetrax,  the  little  bustard,  196, 197.  j 

Otocoris  alpestris,  th«  shore  lark,  273. 
Otocyon  Lalandii  (Or.  ofM^an  ear,  and  kuon  a 

dog),  a  species  of  dog,  476. 
Otolicnus  (Gr.  ous  an  ear,  and  'Jiknon  a  fan},    , 
a  genus  of  quadrumaoa,  501. 
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Otters,  483. 

Otus  brachyottts  {Qi»ou8  aa  ear,  and  brachus 

short},  the  short-eared  owl,  848. 
Otus  Tolgaris,  the  long-eared  owl,  348. 
Ourax  pauxi,  220. 
Ouzel,  ring,  294,  295 ;  water,  297. 
Oven-birds,  318. 
Ovibos  moschatus  (ovts  a  sheep,  lot  an  ox, 

and  Lat.  *'  musky"),  the  musk  ox,  451. 
Oris  argali  (Lat.  ovis  a  sheep),  the  argali,  449. 
Ovis  aries  ((?.  and  Lat.  **  a  ram"),  the  sheep, 

448. 
Oris  montana,  the  big-horn,  449. 
Ovis  musimon,  the  moufflon,  448. 
Owl,  bam,  347 ;  burrowing,  352 ;  eagle,  349 ; 

eared,   348;    hawk,   350;     booting,   848; 

horned,  349 ;  screech,  347 ;  snowy,  851. 
Owlets,  348. 
Ox,  449  ;  musk,  451, 
Oxpeokers,  260.  -  ' 

Oyster-catcher,  193, 194. 


FachycephalinsB  (Or.  paehus  thick,  kephale, 

'  the  head),  a  sub-family  of  chatterers,  283. 

Fachydermater  (Gr.  pachua,  and  derma  the 

skin),  an  order  of  mammalia,  402, 41^. 
Fachyglosser    (Gr.  paehus,   and  gloasa   the 

tongue),  a  group  of  lizards,  117, 122. 
Faoo,  or  alpaca,  433. 
I      Fagophila  eburnea  (Gr.  pagoa  ice,  and  pMUo  to 
i  love,  and  Lat.  "  of  ivory  "),  the  ivory  gull, 

;  167. 

Fagrus  vulgaris  (Lat.  pagrus  the  name  of  a 
;  fish),  45. 

'      FaleeoniscidoB  {Qr.palaios  ancient,  and  Lat. 
i  oniscus  a  wood-louse) ,  a  family  of  fossil  ganoid 

tishes,  68. 
i      Falaeomis  Alexandri  (Gr.  palaios,  and  ornit  a 
{  bird),  the  Alexandrine  parakeet,  244. 

FalsBomis  Barrabandi,  Barraband's  parakeet, 

288. 
PalfiBomis  torquatus  (P.  and  Lat.  **  collared'* ) , 

the  rose-ringed  parakeet,  244. 
FalSBOsaurida  (Gr.  palaios,  sauros,  a  lizard), 

a  family  of  fossil  lizards,  127. 
Palceotherium  (Gr.  palaiot,  and  Iher  a  wild 
beast),  a  genus  of  fossil  pachydermata,  418. 
Falamedea  comuta  (Gr.  Palamedes  a  proper 
name,  and  Lat."  horned"),  a  species  of  bird, 
182. 
Falamedeidae  {palemedea) ,  the  sub-family,  182. 
Fandion  haliaStus,   (Gr.  proper  name,  hala 
the  sea,  vadai'tog  an  eagle),  the  osprey,  366, 
367. 
Fangolins,  458. 

Fantholops  Hodgsonii  (Gr.  pas  all,  tholos  an 
arch,  and  ops  the  face),  the  chiru  antelope, 
442. 


Fapio  leucophoea,  the  drill,  505. 

Fapio  mormon,  505. 

Faradise  birds,  257  ;  twelve  threaded,  326, 

Faradisea  apoda  (Gr.  paradeisos  paradise,  and 

apous  footless),  the  great  emerald  bird  of 
paradise,  257. 
Faradisea  superba,  the  superb  bird  of  {>aradi8e, 

257. 
ParadiseidsB  {paradisea),  the  family,  257. 
Parakeets  or  parroquets,  244. 
Fardalotis  affinis  {Gr.  par daleos  like  a  leopard, 

and  Lat.  **  allied"),  a  species  of  chatterer, 

289. 
Fardalotis  punctatus  (P.  and  Lat. "  dotted  "), 

283. 
Farinas  (panis),  the  sub-family,  302. 
Farra  jacana,  180, 181, 182. 
Farroquets,  243, 244. 
Parrots,  237,  240. 

Partridge,  210 ;  Guernsey,  211 ;  sea,  195. 
Parus  cseruleus,  {parus,  and  Lat.  "blue"), 

the  blue  tit,  302. 
Parus  cristatus,  the  crested  tit,  803. 
Parus  major,  the  great  tit-mouse,  302. 
Passer  domesticus  (Lat.  jposser  a  sparrow),  the 

house  sparrow,  270. 
Passeres  {passer),  an  order  of  birds,  246. 
Pastor    roseus    (Lat.    "a   herdsman,"   sind 

"rose-coloured"),  the  rose-coloured  pastor, 

261,  262. 
Pastor  tristis  (Lat.  "  sad"),  262. 
Favo    cristatus    (Lat.    "a  peacock,"    and 

"  crested"),  the  common  peacock,  218. 
Pavonines  {pavo),  the  sub-family,  218. 
Peacock,  218. 
Peccaries,^  428. 

Pelecanidoe  {peleeanus),  the  family,  162. 
'  Pelecaoinee,  the  sub-family,  162, 165. 
Peleeanus  onocrotalus  {Gt.pelekas  a  pelican, 

and  "braying  like  an  ass"),  the  pelican, 

162. 
Fellas  berus  (Gr.  pelios  livid),  the  common 

viper,  109. 
Penelope    (Gr.    proper   name),   a  genus  of 

curassowfl,  221. 
Penguins,  157. 
Peracyon  (Gr.  pera  a  pouch,  and  kuoti  a  dog), 

a  genus  of  marsupial  mammalia,  401. 
Perameles  (lagotis  (Gr.  pera,  tneles  a  bad- 
ger, lagos  a  hare,   and  ous  an  ear),  the 

swan  river  rabbit,  898. 
FeramelidsB  {Perameles),  the  family,  397. 
Perca fiuTiatilis  (Lat.  "aperch,»»  and  "of  a 

river"),  the  common  perch,  42. 
Perch,  42 ;  climbing,  62,  53. 
FercidsB  {Perca),  the  family,  41. 
Perdidnse  ( perdix),  the  sub-funily,  210. 
Perdix  cinerea  (Lat.    "a  partridge,"   and 
*•  gray"),  the  ^ray  pailrldge,  310,  211. 
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Pfplix  rubra   (ha.%   "red"),  the  Guernsey 

PeriftOTena  Omadensi*  (Gr.  peri  about,  and 

forot  A  hta^)  the  Canadii  jay,  252.  ^ 
PerniB  apiirorOAt  the  hoDCj  buzzard,  370. 
Pemis  crifltata^  3?  L 
FeUtifUtfldureaA  (Or.  prtaurxft*  flying  through 

the  tdtt  and  Lftt,     Ukft  a  equirrel"),  the 

flTins  pbalanger,  877. 
Fetr*!l»,  16»»  1S»» 
recrociada  (Gr*  j>*<rM 'stone,  and  cinclus  an 

{mzFl}p  a  genujior  thrush**,  296. 
Petrtjpilc  (Or   prints^  gale  a  cat),  a  genus  of 

kangaroos,  394. 
Petromyzon  fluviatilis  (Gr.  petros,  miao  to 

suck,  and  Lat.  •♦inhabiting  rivers"),  the 

Tiver  lamprey,  31. 
Petromyxdn  Tnarinus,  the  sea  lamprey,  21. 
fttTfuuy^oaidifi   petroHif/ztm  ^  the  family,  21. 
¥ez^oi^f]nse  ipczDpoius).  the  parakeets,  a  sub- 

fkmiJy  of  purruta*  244. 
Peztiporua  formoaufi  (Gr.  pesos  on  foot,  poreus 

to  march,  and  Lat.  "  beautiful"),  the  ground 

parakeet,  244. 
Pbiicochtfirus  {Gi*  phakos  a  wart,  and  cJiaris 

a  p[g),agcnu»c(f  Hwin 6^4:^2. 
PbaettLomiJ    (Gr-    phnrfmi     splendid,     and 

omii  a  bird) J  a  geuuAof  huroming  bird,  322. 
Phaetonine    {Pfuieton,    proper   name),    the 

tropic  birds,  166. 
Phalacrocorax  carbo  {Gr^phalaktot  btildi  and 

korti^  El  raTea),  the  ooriDot:iBt<,  163. 
Phalaisrocorttjt   einenBifl    {P.    und   Lat.   "  of 

ChiJia"),  the  flabitig  eoTmorujit,  163. 
PhalanffETH,  39C ;  ftj-ing,  397. 
PhalAiigista  mnCrons  {QT.phalan0ffiiih&  joints 

of  the  finfferi,  and  Lat-  *'  hollow  forehead") 

a  flppciK  of  pbalangerj  9^7. 
Phfiian^tflTiilpLria,  the  vulpine  phaJanger,  307 
PhB.ljui$;Midae  {phalaHffiMa)^  the  fatnily,  39fi. 
Fh^Llaropinio  {QT.phalmn  an  orujimentp  And 

pavs  the  fDOt]^  the  phalaropes,  a  sub-family 

of  the4iiip«s,  1S3. 
Phntryngognatha  [Gr*  phunms  tht-  gullet,  and 

gnathos  a  jaw),  a  $ub-Lirdi^rut  u^beou"!  fishes, 

36. 
Phascogale  {Gr.phaskolon  a  pouch,  and  gale  u 

eat)  a  genus  uf  m&TSupialii,  401. 
Fboftcolarctos  oinereus  (Gr,  phaskolon,   and 

a rdos  a  bear    and  Lat*     gray" ) ,  the  koala, 

aspeei^  of  phalaufier,  3S7. 
PhancQlomydffi  {phaxolimfv],  the  family,  393. 
rha&eoloKiiyB  f<jshor  [Gr    phadioimii  j^wi  u 

mouse ;  and  Lat.  "  a  digger"),  the  wombat, 

39S. 
Phasianldce  and  phasianinee  {phaaianm)^  the 

family  and  sub-family,  212  and  215. 
Phasianus  oolchicus  (Lat.  **  the  colchian  phea. 

sant'*),  the  pheasant,  215. 


I     Phaiiiiias   nyctheMeruf    (Gr.   *' night  and 

day" },  13ie  ailTtc  pheaMut,  217. 
PhMianuaiactus  tLaU  "  painted"),  the  golden 

pbcasaut,  216, 
Phiaiatiiis  torqiiitus  (Lat  "  collared "),  the 

ringed  pbensanl,  %\^. 
rheaaaiit,   Americaa,  206;   Australian,  219; 

wood,  Ui. 
Pheasants,  212. 
Philsterus  socius  (Gr.  phUeo  to  lore,  and  aiUs 

a  companion;   and  Lat.   *< sociable**),  the 

social  grosbeak,  266. 
PhilomcL.  .li^LEjjd  (Lat «« the  nightingale"), 

ihenlghtiogdlDf  308. 
PhilomachiLa    pugnax    (Gr.  phileo    to     lore, 

maehe  a  battle;  and  Lat  ** pugnacious"), 

the  ruff,  184. 
Phoca    borbata    (Lat    phoca    a    sea!,   and 

*'  bearded  "),  the  great  seal,  470. 
Phoca  caspica,  the  Caspian  seal,  470. 
Phoca  groenUindica,  the  harp  tad,  470. 
Phoca   vitulina    (Lat   ."like  a  calf"),    the 

common  seal,  469. 
Phoca: na  eommunu  {Gr-phokaine  a  porpoise], 

the  common  porpoi&eT  410. 
Phoccena  leucaa  (Gr.  leucos  white),  the  be. 

luga,  411. 
Phoccena  melas  (Gr.  "black"),  the  round- 
headed  porpolie^  410. 
Fhocfiena  orca  [Lat.  area  a  species  of  ceta- 
cean),  the  gmmpas,  411, 
PUocidiD    phoca),  the  family,  469. 
Pha;DJcK>pterlnm    {phcenicoptenu),   the   sub- 

famUy,  176. 
Phoenicopterus  chilensis  (Gr.  phoinix  red,  and 

pterun  a  winf  )t  tho  Chilian  flamingo,  178. 
Phopnicoptcriis  rtibt^t  (Lat.  "red"),  the  fla- 
mingo, 177   178, 
Pholfdiift  badius  {Qx.phulia  a  scale,  and  Lat. 

**l3tty^^l,  aspeeiea  of  owl,  347, 
Phyci*.  of  Aristotle,  53- 
Phyciii  fofcatTis  {hai.phycii  a  species  of  fish, 

and  Lat     jbrked")^  tho  forked  huke^  34. 
FhyUiiatoiiia  spectrum  (Gr  ji^uj/ojakaf,  and 

itouta  the  mouth],  the  vampire  hat,  4D6. 
FbyllostaKiidu)  [phijfUontoiwt],  the  fftUiUy,  496. 
Physeter  macrocephalas    [Gr.  and  Lat  "  a 

species  of^bjile,"  and  Gr.  ^*  large-headed''it 

tbe  i^pcrm  ^vhale,  or  cachalot,  409. 
Pbji^eter  turgio  [LaU  turtio  a  dolphin),  the 

high-finned  cachalot*  409, 
Ph^sofitomata  (Gr.  phusa  a  hliuld<ir^imdicf£rijja 

the  mouth),  a  sub-order  of  osseous  fishes, 

23. 
Phytotoma  rara  (Gr.  phuton  a  p  ant,  temno  to 

cut  uid  rara  natiye  name),  a  species  of 

finch,  276. 
PhytotominsB   { phytotoma)  ^  the   sub-family, 

276. 
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Pica,  oaudata    (Lat.  pica    a    magpie,   and 

**  taUed  "),  the  magpie,  25&. 
Pieatbartes  gjrmnooephaliis    {pica  and  so- 

thartea;  Gr.  gumnos  naked,  and  kephale  the 

head),  a  speoies  of  crow,  S56. 
PioidseandPiclneB  {pidu),  the  family  and  sub- 
family, 233,  235. 
Picideta,  237. 
Picmnninae    {pieua),  the  sab-fiimily  of  the 

piculets,  287. 
Picus  martiua  (LatpiotMa  woodpecser),  the 

great  black  woodpecker,  233. 
Pious  principalis  (Lat.  *< chief"),  the  ivory- 
billed  woodpecker,  228. 
Pious  robustuB  (Lat.  *< robust'*)*  284. 
Pigeons,  221,  225;  crowned,  825;  domestic, 

226 ;  ground,  225 ;  tree,  298. 
Pike,  30. 
Pilchard,  26. 
Pinicola  enucleator  (Lat.  pimts  a  pine,  eolo  to 

inhabit,  and  enueleo  to  pick  out  kernels), 

the  pine  bullfinch,  274. 
Pinnatipedes  (Lat.  pinna^tM  winged,  Rndpes  a 

foot),  a  group  of  birds,  181, 183. 
Pinnipedia  (Lat.  pinna  a  fin,  and  pedes  feet) , 

an  order  of  mammalia,  468. 
Pintado,  214. 

Pipa  Americana,  the  Surinam  toad,  93. 
PipidsB  (pipa),  the  family,  93. 
Pipistrelle,  494. 
Pipits,  272,  801. 
Piprinffi,  the  manakins,  a  sub-family  of  ehat- 

terers,  282. 
Pisces,  or  fishes,  a  class  of  vertebrata,  10; 

their  skeleton,  10-1^;   fins,  12-14;   scales, 

14;   nerrous  system  and  senses,   15,  16; 

alimentary  organs,  16;  resiHration  and  dr- 

culation,  16-18  ;  reproduction,  18. 
Pitta  nipalensis,  a  species  of  ant  thrush,  297. 
Plaoentaria^  or  placental  mammalia,  887,  401. 
Plagiostomata   (Or,  plagioe  transverse,  and 
.    stoma  the  mouth),  a  sub-order  of  oarti- 

laginous  fishes,  75. 
Plaioe,'35. 

Plantain-eaters,  249,  250. 
Plantigvada  (Lat.  planta  the  sole  of  the  fbot, 

and  -gradio  to  walk),  a  seoticn  of  the  car- 
nivorous mammalia,  473,  488. 
Platalea   ajaja   (Lat.    «*a  spoonbill **),   the 

roseate  spoonbill,  187. 
Platalea  leuoorodia   (Gr.   Uucos  white,   and 

rhodon  a  rose),    the  common  spoonbill, 

187. 
PlataleinsB  (platalea),  the  sub-famUy,  187. 
Platanista  gangetica  (Lat.  platanista  the  gan- 

getic  dolphin),  the  gangetic  dolphin,  412. 
Platessa  flesus  (Lat.  platessa  a  flat  fish),  the 

flounder,  8^. 
Platessa  vulgaris,  the  common  plaice,  35. 


Platyceros  dama.  (Gr.  platus  flat,  and  keras  a 

bom;  Lat.  «a  ftOkm  deer**),  the  follow 

deer,  487. 
Platydactylosmnralis  (Gr.ptoftM,  daetuion  a 

toe ;  Lat.  **  mural »),  the  wall  geeko,  122. 
PlatyrrhinfD  (Gr.  platus^  and  rkin  the  nose), 

the  American  group  of  monkqrs,  502. 
Plover,  great,  196. 
Plovers,  193, 194. 
Plecotus  auritus  (Gr.  pleko  to  fold,  and  ous  the 

ear;   Lat..  ** eared'*),  the  long-eared  bat, 

494. 
Plectognatha  (Gr.  plektoe  united,  and  gnathos 

a  jaw),  a  sub-order  of  osseous  fishes,  59. 
Plectrophanes  (Gr.j>20l(tro»aspur,  vaAphaino 

to  display),  a  genus  of  buntings,  272. 
Plesiosauridee  (Gr.  plesios  neighbouring,  and 

sauros  a  lizard),  a  fkmily  of  extinct  reptiles, 

130. 
Plestiodon  laticeps  (Gr.  pUsso  to  terrify,  and 

odotu  a  tooth;  Lat.  *' broad-headed"),  a 

species  of  lizard,  119. 
Pleuronectidae  (Gr.  pletnron  the  side,  and  neko 

to  swim),  the  ftunily  of  the  flat-Adies,  85. 
Plooeines  (pJooeiw),  the  sub-family,  206. 
Ploceus  pensilis  (Gr.  pleko  to  weave,  and  Lat. 

*«  pendent")  a  species  of  weaver  bird,  266. 
PlotinsB  (Gr.  pUtos  swimming),  the  darters,  a 

Bub-family  of  swimming  birds,  165. 
Pochards,  171. 

Podager  (Lat.  "gouty"),  a  genus  of  goat- 
suckers, 343. 
PodagerinsB  {podager),  the  sub-famUy,  848. 
Podargus  Cuvieri  (Gr.  podargoa  swift-footed), 

a  species  of  goatsucker,  344. 
Podargus    humeralis    (Lat.     humerus    the 

shoulder),  344. 
Podiceps  minor,  the  little  grebe,  160. 
PodicipinsB  (podiceps) ,  the  sub-family,  160. 
Poe  bird,  319. 
Poeciliidae  (Gr.  poikilos  coloured),  a  family  of 

fishes,  32. 
Poephagus  grumiens  (Gr.  poii?   and  phago 

to  eat,   and  Lat.  "grunting"),  the  yak, 

451. 
Pogonomis  cincta  (Gr.  pogon  the  beard,  and 

omis  a  bird,  and  Lat.  "girt"),  a  species  of 

honey-eater,  319. 
Polecat,  482. 

Polyborin©  (polyborus),  the  sub-fsmily,  871. 
Polyborus  brasiliensis  (Gr.  pe/u  very,  aad 

boros  greedy),  a  species  of  hawk,  871. 
Polyplectron  hiealcaratus  (Gr.  polus  several, 

and  plektron    a  spur,    and   Lat.    "two- 
spurred"),  a  speoies  of  pheasant,  219. 
PolypteridoD  {polffpterus),  the  family,  67. 
Polypterus  bichir  {Or,  polm  vid  pterou  a  fin), 

a  species  of  ganoid  fish,  67. 
Polypterus  senegalue,  67. 
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Pomaoentrids  (Gr.  pomta  »  oorer,  and  keutnm 

»  apine),  afamilf  of  fiabea,  S7. 
Poreupiiies,  460. 

Porpoise,  4ia ;  roond  heeded,  410. 
PorUx  picta  (Gr.  partax  a  tooc^  ecyw,  and 

Lat  ^  painted  "),  the  njl  gfaan,  442. 
PotamochoBras  (Gr.  po/tamoi  a   riTcr»    and 

ehoiros  a  pi^),  a  genos  of  ho^  422. 
Prairie  dog,  467. 
Pratinooles,  194, 195. 
Prinia,  a  genus  of  warblers,  811, 
Pristis  antiqaonun  (Lat.  **  the  sawfish  of  the 

andents  "),  th«  sawfish,  81. 
Prooellaria  pelagica  {IaI, proeella  a  tempest, 

and  pelayiea  oceanic),  the  common  petrel, 

169. 
ProceUarid»,  and  Prooellarinae  {proeella lia)^ 

the  family  and  sab-family,  168, 169. 
Prochilus    labiatos    (Gr.  pro    forward,  and 

eJieUoi  a  lip,  and  Lat.  **  lipped*'),  the  jangle 

bear,  4M. 
Procyon  lotor  ( Lat.  procyon  the  lesser  dog  star, 

and  lotor  a  washer),  the  racoon,  486. 
Progne  purpurea  (Gr.  Progne  proper  name, 

and  Lat.  "purple*'),  the  purple  martin, 

288,  837. 
Promeropid®,  and  promeropinae,  the  family 

and  sub-funily  of  sun  birds,  323. 
Prongbofk,  446. 
Prosimlee  (Gr.  pro  before,  and  simiai  the  apes), 

a  section  of  the  quadrumana,  500. 
ProsthemaderaNoveZelandisB  (Gr.  prosthenta 

an  appendage,  and  dere  the  neek),  the  poe 

bird,  819. 
Proteldae  {proteuB)^  the  family,  90. 
Proteles  Lalandii,  the  earth  wolf  of  the  Cape, 

480. 
Proteus  anguinus  {proteus  a  marine  deity,  and 

Lat.  *' snake-like  "),  the  proteus,  90. 
Psammoryctidsd    (Gr.  psammos    sand,    and 

oriuto  to   dig),  the  family  of  sand-rats, 

463. 
Psammosaurus    Hcincus  (Gr.  ptatntnos    and 

sauros  a  lizard,  and  Lat.  "the  skink"),  a 

species  of  li/ard,  122. 
Pseudopus  Pallaeii  (Gr.  paeudos  false,  andpof^^ 

a  foot,  and  Pallasiij  in  honour  of  PallaSf  a 

Russian  naturalist),  a  species  of  lizard,  120. 
Pflittacara  Guianensis  {paittacus  a  parrot,  and 

am  a  macaw),  the  Guiana  parroquet,  243. 
Psittacidoo  {paittacua)^  the  family  of  the  parrots 

237. 
PsittasinflQ,  the  sub-family,  240. 
Psittacus  amazonicuB  (Gr.  paittakoa  a  parrot), 

the  amazonian  parrot,  241. 
Psittacus  erythacus  {P.  and  Gr.  eruthaino  to 

redden),  the  gray  parrot,  240. 
Pi4ophia  crepitans  (Gr.  paopheo  to  make  a  noise, 

and  Lat.  "noisy"),  the  trumpeter,  198. 


FwpbiBs  CiMiyMa),  tiie  ■tti>.£B]nily,  ISB. 

Ptarmigan,  207. 

Pteradis  (Gr.  jrtenm  a  fin),  a  gemiB  of  fiahes, 

PteridithyB  (Or.  ptarom  a  wing,  and  iekthau  a 
fisb),  a  remarkable  fossil  genus  of  ganoid 


Pteroeies  alchata  {Qtr.pteron),  212. 

Pterodes  axenaiius  (P.  and  Iiat.  *'of  san^y 

places  "),  the  sand  grouse,  212. 
Pteroelidc  {pterodea),  the  family,  212. 
Pterocyclus    canhinnans    (Gr.     pteron,    and 

kukloa  a  eirele,  and  LaL  **  laoghin^"),  the 

laughing  thrush,  298. 
Pterodactjles  [Qt^ptanmnaddaktulos  a  finger). 

a  group  of  extinct  r^tiles,  129. 
PterogloBsus  {Gr,  ptenm  a  feather,  and  ploua 

the  tongue),  a  genus  of  toucans,  246. 
Pteromys  (Gr.  pteron   a  wing,  and    nttct   a 

moose),  the  fiying  sqnirrelB,  466. 
Pten^wdidas  {jOeropua),  the  family,  497. 
Pteropus  edulis  {Gr.  pteron  undpous  a  ibot, 

and  Lat.  **  eatable  *'),  the  kalong  bat,  497. 
Ptilooercus  Lowii  (6r.  pUlon  a  feather,  and 

kerkoa  the  tail),  a  species  of  banxring,  492. 
Ptilonogonus  {Qr.ptilon  a  wing,  and  goma  an 

angle),  a  genus  of  chatterers,  280. 
PtilonorhynchinaB  {ptUonorhynchua)^  the  sub* 

family,  259. 
Ptilonorhynehus  holoeericeus  (Gr.  ptibm   a 

feather,  and  rhuncJtoa  the  beak,  and  t^* 

"silky"),  the  satin  bower  bird,  219. 
Ptiloris  paradiseus,  the  rifle  bird,  S26. 
Pocrasia  macrolopha  (pucnu  native   naae, 

Gr.  tnakroa  large,  and  lophot  a  crest),  the 

pucras  pheasant,  217. 
Puff  birds,  831. 
Puffin,  158. 
Puma,  478. 
Pycnodontidee  (Gr.iHiibtM  strong,  and  odonto 

teeth),  a  family  of  fossil  ganoid  fishes,  67. 
Pycnonotinffi   {pycnotwtua),    the    sub-fiunily, 

290. 
Fycnonotus  aurigaster  (Gr.  puknos  thi6k«  notoa 

the  back,  and  Lat.  aurua  gold,  giuter  the 

belly),  the  gold-Tented  thrush,  291. 
Pycnonotus  hsBmorrhoOs  (P.  and  Gr.  "red- 
vented"),  291. 
Pycnonotus  jocosus,  a  species  of  bolbol,  290. 
Pygopus  lepidopodus  (Gr.  puge  the  buttocks, 

poua  a  foot,  and  lepia  a  scale),  a  species  of 

lizard,  118. 
Pyrrhocoracinae    {pyrrhocorax),     the     sub- 
family, 256. 
Fyrrhocorax  Alpinus  (Gr.  purrhoa  red,  horax 

a  raven,  and  Lat.   "Alpine*'),  the  Alpine 

crow,  257. 
Pyrrhula  vulgaris  (Gr.  jJMrrAos),  the  bullfinch, 

724. 
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Pyrrhulanda  {pffrrhula  and  akntda),  the  finch 

larks,  a  genus  of  finches,  272. 
PyrrhulinsB  {pyrrhula),  the  sub-family,  273. 
Python  (Gr.  the  serpent  "Python"),  a  genus 

of  snakes,  114. 

Q 

Qundrumana  (Lat.  "four-handed**),  an  order 

of  mammalia,  402,  498. 
Quagga,  426. 
Quail,  212;  American,  209;  Andalusian,  209; 

Califomian,  209. 
Querquedula  crecca  (Lat.  "  a  teal**),  the  teal, 

173. 
QuiscalinaB  (quiscaltts),  the  sub-family,  262. 
Quiscalus  ferruginous    (Lat.    gitiscaltiSf   and 

"rust-coloured**),   a  species  of  starling, 

263. 
Quiscalus  versicolor  (Q,  and  Lat.  "changing 

colour*'),  263. 


Rabbit,  453,  459. 

Racoon,  486. 

Rata  clavata    (Lat.   rata    a    ray-fish,    and 

"  clubbed  •*),  the  thornback,  82.  • 
Raia  maculata  (22.  and  Lat.  "spotted"),  the 

Homelyn  ray,  82. 
Raia  oxyrhynchns    (22.  and  Gr.  oxus  sharp, 
and  rhunchoa  a  beak),  the  sharp-nosed  rav, 
83. 
RaiidsB  {raia)^  the  family,  82. 
Raiina  (rata),  a  section  of  plagiostomatous 

fishes,  75,  80. 
Rail,  181. 

RallidfiB  {rallus),  the  family,  179. 
RallinoB,  the  sub-family,  181. 
Rallus  aquaticus  (Lat.  "a rail,**  and  "aqua- 
tic'*), the  common  rail,  181. 
Rana  esculenta  (Lat.  "a frog,"  and  "eat- 
able**), the  edible  frog,  96. 
Rana  paradoxa  (22.  and  Lat. "  paradoxical " }, 

the  jakie  frog,  97. 
Rana  pipiens  (22.  and  Lat.  "  making  a  noise 

like  a  chicken"),  the  bull  frog,  97. 
Rana  temporaria,  the  common  frog,  95,  96. 
Rangifer  tarandus,  the  reindeer,  438. 
Ranidae  {rana)^  the  family,  95. 
Ranides,  96. 
Raptores  (Lat.  "robbers*'),  an  order  of  birds, 

344 ;  diurnal,  362 ;  nocturnal,  345. 
Rasores  "  Lat.  "  scrapers'*),  an  order  of  birds, 

203. 
Rasse,  or  Javanese  civet,  481. 
Ratel,  Cape,  484. 
Rats,  462 ;  mole,  463 ;  sand,  463. 
Ratttesnakes,  108, 109. 
Raven,  253,  254. 
Rays,  82-84. 


Ray-mouthed  dogfish,  78. 
Razor  bill,  158. 

Becurvirostra  Americana  (Lat.  r$ourwt8  re- 
curved, and  rostrum  a  beak),  the  American 
avocet,  186. 
Recurvirostra  avocetta,  the  avocet,  186. 
Redbreast,  304. 
Redpole,  lesser,  270. 
Redstart,  306. 
Redwing,  294,  295. 
Reeve,  185. 
Regent  bird,  292. 

Regulus  cristatus  (dim.  of  Lat.  r<;x  a  king,  and 
"  crested  **),  the  golden-crested  wren,  810. 
Reindeer,  438. 
Remora,  54. 

ReptiUa  (Lat.  "reptiles**),  a  class  of  vertebrate 
animals,  &7;  thefar  skeleton,  98,  99;  ali- 
mentary organs,  100 ;  circulation  and  respi- 
ration, 101,  102;  nervous  systems  and 
senses,  102, 103;  reproduction,  103. 
RhamphastidsQ    {rhatnphastos)^    the  family, 

245. 
Rhamphastos   (Gr.  rhamphoa  the  beak),  the 

toucans,  246. 
Rhea  Americana,   the    rhea,  or  American 

ostrich,  201. 
RhinobatidsB  (rhinobatus),  the  family,  81. 
Rhinobatus  electricus  (Gr.  rhin  the  nose ;  Lat. 
batis  a  skate,  and  "  electrical*'),  a  species  of 
ray,  81. 
Rhinoceridae  {rhinoceros),  the  family,  419. 
Rhinoceros  bicomis  (Gr.  rhin  the  nose,  and 
keras  a  horn ;  and  Lat.  "  two-horned  *»y,  the 
two-homed  rhinoceros  or  bor^l^,  420. 
Rhinoceros  sondaicus,  the  Javanese  rhino 

oeros,  420. 
Rhinoceros  Sumatranus,  the  Sumatran  rhi- 

noceros,  420. 
Rhinoceros  unicornis  (22.  and  Lat.   "one- 
horned  "),  the  Indian  rhinoceros,  420. 
Rhinolophidffi  {rhinolophus),  the  family,  495. 
Rhinolophus.ferrum-equinum  {Gr.  rhin,  and 
lop?ws  a  crest;  Lat.  "a  horse-shoe**),  the 
greater  horse-shoe  bat,  495. 
Rhinolophus  hipposideros   (22.  and  Gr.  "a 
horse-shoe*'),  the  lesser    horse-shoe  bat, 
495. 
Rhinopoma  (Gr.  rhin,  and  poma  a  cover),  a 

genus  of  horse-shoe  bats,  496. 
Rhombifera  (Lat.  rhombus  a  rhomb,  and /era 

to  bear),  a  group  of  ganoid  fishes,  66. 
Rhombus  maximus  (Lat.  rhombus  the  turbot, 

and  "very  large*'),  the  turbot,  35. 
Rhombus  vulgaris,  the  brill,  35. 
Rhyncluea  (Gr.  rhunchos  the  beak),  a  genus  of 

snipes,  183. 
Bhyn chops  nigra  (Gr.  rhunchos,  ops  the  face 
and  Lat.  "  black  *'),  the  shearwater,  167#     i 
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KhjnchopsixuB  {rhynehopt),  the  tub-fiunUy, 

167. 
Bhytiiia  SteUeri  (Or.  rhutis  a  wrinkle),  the 

Borthem  manetoe,  41S. 
RhytinidflB  {rhytma),  the  family,  418. 
Bioe  bird,  271. 
Roach,  31. 

Bobin,  303;  golden,  265;  Indian,  S07f,  mag- 
pie, 307 ;  jrellow,  283. 
Bock  fish,  38. 
Bodentia  (Lat.  rodo  to  gnaw),{an  order  of  the 

mammalia,  402,  456. 
Boe,437. 
Boner,  834. 
Book,  254. 
BousMtte,  497. 
Bnff,  a  speoies  of  bird,  184. 
"BnfPt,  a  speciefi  offish,  42. 
Bominantia  (Lat.  ** chewing  the  cud"),  an 

•rder  of  the  mammalia,  4^2, 426. 
Bnpioapra  tragus  (Lat  rupea  a  rock,  capra  a 
goat;  and  Or.  tragoa  n,  goat),  the  ehamois, 
441. 
Bupioola  anrantia  (T^t.  rupn,  and  coJo  to  In- 
habit, and  **  orange-coloured"),  the  cock  of 
the  rock,  283. 
Bupicola  Peruviana,  283. 
Butioilla  phoenioura   (Lat.   and    Gr.   "red- 
tailed"),  the  common  redstart,  306. 

S 

Sable,  482;  American,  482. 

Saiga  antelope,  442. 

Sajou,  white-throated,  508. 

Salamandra  (Lat  **  a  salamander*'),  a  genus 
of  tailed  batrachia,  91. 

SalamandridsB  {Salamandra)  ^  the  family,  91. 

Saiaax  (Gr.  talanx  the  name  of  a  fish),  a  genus 
of  physostomatous  fishes,  30. 

Salariaa  acandens,  a  spedes  of  blenny,  66. 

Salmo  ftirio  (Lat  "a  salaon"  and  «*the 
trout"),  the  trout,  29. 

Saimo  Bosaii,  Boas'a  salmon,  28. 

8al«io  salar,  the  salmon,  27. 

Salmo  salvelinus,  the  char,  80. 

Salmo  trutta,  the  salmon  trout,  29. 

Salmonida  {aalmo),  the  family,  27. 

Sander,  a  species  of  fish,  42. 

Sanded,  S3. 

Sand  lance,  38. 

Sarcorhami^us  gryphus  (Or.  mmtx  flesh,  rlMM' 
pho8  a  b«ak,  and  grupos  a  gxiffiu),  tiw  con- 
dor, 874. 

Sarcorhamphns  papa,  the  king  vulture,  874. 

Sardine,  26. 

Sauria  (Gr.  tawroa  a  lixard),  Hm  liaards,  an 
order  of  reptiles,  116. 

Saurotherime  {Somrothera)^  the  sub-iiBmily, 
290. 


Sauiothera  vetnla  (€hr.  aoMTiM,  tA«rao  to  chaae, 

and  Lat  **  old"),  a  spades  of  cudLOO,  233. 
Sawfldi,  81. 

Sazioola  oenanthe  (Lat  soxtim  a  stone,  colo  to 
inhabit,  and  tenamthe  the  name  of  a  bird), 
the  wheatear,  805. 
Saxieola rubctra  {8,  and  Lat  "reddish"),  the 

whinchat  805. 
Saxieola  rubicola  (^S^.  and  Lat.  ruirnx  a'bramble, 

colo  to  inhabit),  the  stonechat,  805. 
Scabbard  fish,  51. 
Scalops  aquaticus  (Gr.  tikalopa  a  mole,  and 

Lat.  «*  aquatic"),  the  shrew  mole,  490. 
Scansores  v'Lat.  scando  to  climb),  an  order  of 

birds,  228. 
Scarus  (Lat.  the  name  of  a  fish),  a  genus  of 

fishes),  the  parrot  fidies,  37. 
Soheltopusik,  120. 
Scherg,  70. 
Scissna  aquila  (T4it>  sctcctut  the  name  of  a  fidi, 

aquila  an  eagle),  the  maigre,  44. 
Sdeenida)  {scuena)^  the  family,  44. 
ScinddeB  {sdnctts),  the  family,  119. 
Scincus  officinalis  (Lat.  acincus  the  skink),  the 

officinal  skink,  119. 
Scirtetes  deeumanus  (Gr.  akirtao  to  bound, 

Lat.  **  large"),  a  species  of  jerboa,  465. 
SciuridBB  (»ci«n<8),  the  family,  466. 
Sdurus  migratorius  (Gr.  skia  a  shade,  and 
oura  the  tall,   and  Lat  "migratory"),  a 
species  of  squirrel,  467. 
Sdurus  Tulgaris,  the  common  squirrel,  466, 

467. 
Sdcrodermata  (Gr.  aUeros  hard,  derma  the 
skin),  a  family  of  plectognathous  fishes,  59. 
Scolopacidce  {scolopax)^  the  family,  182. 
ScolopacinsB  (ioolopax)^  the  sub-family,  183. 
Soolopax  galUnago  (Or.  akolopax  a  snipe,  and 
Lat.  gallina  a  hen),  the  common  niipe, 
182. 
Scolopax  rusticola  {8,  and  Lat  '*  inhabiting 

the  country"),  the  woodcock,  188. 
Scomber  scomber  (Lat  acopiAer  the  madcerel), 

the  mackerd,  48. 
Scomberesodde  (Lat  wom&er,  and  etox  a  pike), 

a  family  of  sofUflnned  fishes,  80. 
ScomberidflB  (scomdsr),  the  family,  47. 
Scomberides,  48. 
Scooper,  186. 
SoopelideB  (Gr.  akopelot  tike  name  of  a  fidi),  a 

family  of  physostomatous  fishes,  26. 
Soops  Aldrovandi  (Gr.  tkopa  an  owl),  the  little 

homed  owl,  350. 
Scorptena  (Lat   a  kind  of  fish),  a  genua  of 

spiny  fishes,  40. 
ScylUidsB  (Gr.  akuUifm  tiie  name  of  a  fldi),  he 
dog-fishes,  a  family  of  cartilagteona  fiihaa, 
75. 
Scrmnidie  («eymnti»),  the  family,  T9. ' 
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Sibillatrix  locusteUa  (Lat.  "a  whistler"  and 

Lat.  "northern"),  the  Greenlmd shark,  79. 

Soythrops  Novro  Hollandiw  {Gr.  akuthroa  stem. 

hopper  warbler,  810. 

ops  the  face),  the  New  HoUand  ohannel^rill, 

SUuridBB  («/«iw),  the  family,'82. 

231. 

Silurus  glanis  (Lat.  the  names  of  two  species 

Sea  ape,  77. 

of  fish),  the  European  silunis,  82. 

Sea  cat,  74. 

ffimia  satyrus  (Lat  aimia  an  ape,  aatyrua  a 

Sea  cows,  413. 

satyr),  the  orang-outan,  505. 

Sea  devils,  57. 

Sea  fox,  77. 

SimUdsB  {simia),  the  ftimUy,  504. 

Sea  hog,  410. 

Siredon  pisoiforme,  the  azolotl,  90. 

Sea  horse,  58. 

Siren  lacertintt  (Lat.  **  a  mermaid'*  and  **  like 

Sea  needle,  87. 

a  Uzard"),  a  species  of  batrachian,  90. 

Sea  perch,  42. 

Sea  pie,  193. 

cetaoea,  412. 

Sea  pike,  37. 

Sirenidae  {8iren\  a  family  of  batraohia,  90. 

Sea  porcupines,  61. 

Sitta  £nrop«M,  the  common  nnthstoh,  81ft. 

Sea  scorpions,  40. 

Sittina  {sitta),  the  sub-family,  816. 

Sea  snakes,  111. 

Sivatherium,  a  fossil  mammal,  allied  to  tbe 

Sea  snipes,  39. 

giraffe,  441. 

Sea  swallows,  166.: 

Skates,  82,  88. 

Sea  unicorn,  411. 

Skimmers,  167. 

Sea  wolf,  55,  56. 

Skink,  119. 

Seal,  hottle-nosed,  471 ;  oommoo,  469 ;  cared. 

Skunk,  483. 

471 ;  fur,  471 ;  gray,  470 ;  great,  470 ;  harp. 

Skylark,  272. 

470;  hooded,  471 ;  monk,  470. 

Sloths,  455;  fossil,  456. 

Secretary  bird,  355. 

Slow-worm,  119. 

Selachia  (Or.  »9lacho8,  a  shark),  an  order  of 

Smelt,  80. 

fishes,  71. 

Snake,  «£8culapian,  118 ;  black,  114 ;  oommoa 

Selachus  maximos   (Gr.  wlachoBj  and   Lat. 

or  ringed,  112. 

"  very  large  "),  the  basking  shark,  77. 

Snake-bird,  236. 

Semlplantigrada  (Lat.  semi  half,  planin  the 

Snipe,  182. 

sole,  and  graim  a  step),  a  section  of  the 

Soland  goose,  165. 

carnivorous  mammalia,  478,  480. 

Solea  vulgaris  (Lat.   wtlea    the    sole),    the 

Semnopithecus  entellus  (Or.  Aemnos  venerable. 

common  sole,  35. 

and  pithekoa  an  ape),  the  Indian  sacred 

SoUdungula  (Lat.  solida  entire,  and  vngulm  a 

monkey,  504. 

Semnopithecus  larratus  (8,  and  Lat.  **m«8k. 

SoUtaire,  or  soUtary,  224. 

Lat.  "  very  soft"),  the  eider  duck,  1 72. 

silk,  6r.  chruaot  golden,  and  kephaJe  the 

Somateria  spe:»abilis  {S,  and  Lat.  *< elegant"). 

head),  the  regent  bird,  202. 

the  king  duck,  172. 

Serpent-eater,  355. 

Soosook,  412. 

Sorex  araneus  (Lat.  torex  a  shrew,  and  "^ 

Serpentarius  reptilivorus,  the  secretary  bird, 

opider**),  the  common  shrew,  490. 

or  scrpent-eater,  355. 

Sorax  fodiens  (^Sf.  and  Lat.  "digging*'),  the 

Serrasalmo,  a  genus  of  fishes,  32. 

water  shrew,  491. 

Serval,  479. 

Sorax  remifer  (&  and  Lat.  remva  an  oar,  and 

Shad,  26. 

fero  to  bear),  the  oared  shrew,  491. 

Shanny,  65. 

SoricidfiB  {sorex),  the  famUy,  490. 

Shark,  angel,  79;  basking,  77;  Beaumaris, 

Soricin»,  the  sub-family,  491. 

77;   blue,    76;    fox,   77;    greenknd,    79; 

Spalax  typhlns  (Gr.  apalax  a  mole,  and/|3>A/o« 

hammer-heeded,  77;  porbeagle,  77:  white,  76. 

blind),  the  mole  rat,  464. 

Shearwater,  167. 

Sparidee  (Lat.  sparus  the  name  of  a  fish),  a 

Sheathbill,  204. 

ilunily  of  spiny  fishes,  44. 

Sheep,  448 ;  rocky  mountain,  442. 

Sparrow,  270;  hedge,  305;  Java,  271. 

Shrew,  common,  490;  oared,  491 ;  water,  491. 

Spatularia  folium  (Lat.  ^^htda  a  spatola, 

Shrikes,  277 ;  drongo,  279. 

71. 

Sialia  sialts,  the  blue  bhd,  907. 
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^atolarids  (tpatularia),  the  family,  71. 
Spermophilns  (Gr.  qMrma^eed,  pkUeo  tolore), 

the   spermophiles,  a  genus  of  aqoirrels, 

467. 
Spermophilos  citillus,  467. 
Sphargis  coriaoea,  the  leathery  turtle,  137. 
Spheniaddae  (sphenUem),  the  penguin  family, 

157. 
Spbeniscoa  Magellanieus  (Or.  sphen  a  wedge), 

the  Magellanie  penguin,  158. 
Sphyraena    barroouda    (Lat.    aphyrccna    the 

name  of  a  fiah,  barracuda  native  name),  44. 
Sphyrflsna  vulgaris,  43. 
SphyranidsB  (aphfframa),  a  family  of  spiny 

fishes,  4S. 
SpinacidflB  («ptnaa;),  the  family,  78. 
Spinax  acanthias,  the  picked  dog-fish,  78. 
Spoonbills,  187. 
Sprat,  26. 
Springbok,  443. 
Squalina  (Lat.  squalus  a  shark),  the  sharks,  a 

section  of  the  plagiostomatous  fishes,  75. 
Squatarola  cinerea,  the  gray  plover,  193. 
Squatina  aculeata  (Lat.  squatma  a  skate,  and 

"prickly"),  79. 
Squatina  angelus  {S.  and  Lat.  "an  angel ")t 

the  angel  shark,  79. 
Squatlnid»  {»quatina),  the  family,  79. 
Squirrels,  466 ;  earth,  467;  flying,  466. 
Stag,  435. 
Star-gaxer,  42. 
Starling,  red.winged,  265. 
Starlings,  258, 261 ;  glossy,  259. 
Steatominie  (iteatomU),  the  sub-family,  348. 
Steatornis  caripensLs  (Gr.  stear  fat,  and  omia 

abird),theoU.bird,S43. 
Stellio  vulgaris  (Lat.  stellio  a  species  of  lizard), 

a  species  of  lizard,  125. 
Steneosauridse  (Gr.  ttenot  narrow,  and  »auro» 

a  lizard),   a  family  of   fossil  crocodiles, 

132. 
Stenoderma  (Gr.  8teno$  and  derma  skin),  a 

genus  of  vampyre  bats,  497. 
Stenorhynchus    monaohus    (Gr.   stmos  and 

rhunchos  the  nose,  and  Lat,  '*  a  monk  '*),  the 

monk  seal,  470. 
Sterlet,  a  species  of  sturgeon,  70. 
Sterna  anglica,  a  species  of  tern,  166. 
Sterna  hirundo,  the  common  tern  or    sea 

swallow,  166. 
.  SteminsB  {sterna),  the  sub-family,  166. 
Stemoptyx(Gr.  stemon  the  breast,  and  j^^t&e  a 

plate),  a  genus  of  physostomatous  fishes, 

27. 
Stickleback,  common,  41 ;  fifteen  spined,  41. 
Stilt,  185. 

Stoat  or  ermine,  483. 
Stottecbat,  805» 
Stork,  188. 


Storm  birds,  169. 

Straw.tail,  166. 

StreperiasB  (Lat.  gtrepo  to  murmur),  a  sub- 

.  family  of  the  crows,  251. 

Strepsiceros  koodoo  (Gr.  strepho  to  twist,  and 

keras  a  horn),  the  koodoo  antelope,  448. 
Strepsilas  interpres  (Gr.  ttrepJio  to  turn,  and 

alias  a  stone,  and  Lat.  "a  diviner  "),  the 

tumstone,  194. 
Strigins  {striz),  the  family,  345. 
StriginsB,  the  sub-family,  347. 
StrigopinsB  {strigops)^  the  sub-family,  237. 
Strigops  habroptilus2(Gr.  strix  a  fiuting,  opt 

the   face,    hdbros   delicate,   and  ptUon  a 

feather),  the  kakapo,  a  species  of  parrot, 

237. 
Strix  flammea  (Lat.  atrix  a  screech  owl,  and 

flammea  yellow),  the  bam  owl,  347. 
Struthio  camelus  (Lat.  **the  ostrich'*)*  300. 
Struthionidsa  {atrtUhio),  the  fSunily,  200. 
Sturgeons,  69. 
Stumella  ludoviciana  (dim.  of  Lat.  atumua)^ 

the  North  American  meadow  lark,  262. 
Stumidn  {Humua),  the  family,  258. 
StuminsB,  the  sub-family,  261. 
Stumus  unlcolor  (Lat. "  a  starling,'*  and  "  of 

one  colour  *'),  261. 
Stumus    vulgaris,    the     common   starling, 

261. 
Styloceras  (Gr.  aiuloa  a  style,  and  keraa  a 

hom),  a  genus  of  deer,  435. 
Sucking  fish,  54. 
Suidae  (sim),  the  family,  420. 
Sula  bassana,  the  gannet,  165. 
Sun  bird,  323. 
Sun-fish,  61. 

Surgeon,  a  species  of  bird,  182 ;  a  fish, 
Snmia  nyotea,  the  snowy  owl,  351. 
Suminee  {awmia),  the  sub-family,  850. 
Sos  scrofa  (Lat.  aua  a  hog,  and  acrofa  a  pig), 

the  common  hog,  421. 
Suspecta  (Lat.  "suspected**),  a  section  of  the 

colubrine  snakes,  110, 112. 
Swallow,  bam,  838;  chimney,  336;  esculent, 
.  340. 

Swans,  174, 175. 
Swifts,  339,  340. 
Swine,  420. 
Swordfish,  50. 

Sylvidae,  the  family  of  the  warblers,  208. 
SylvinsB,  the  sub-family,  307. 
SymbranchidflB  (Gr.  gun  together,  and  "bran. 

chia'*),  a  family  of  physostcmiatous  fishes. 

25. 
Synallaxinft,  a  sub-family  of  the  creepers. 

317. 
SyndactyU  (Gr.  am  together,  and  daetukm  a 

toe),  248,  249. 
STu^athidse  {aynffnathua),  the  family,  58. 
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Syngnathus  aous  (Gr.  »un  together,  gnathot  a 
jaw;  and  Lat.  «a  needle**},  the  pipefish, 
59. 

Syrnium  stridula  (&,  and  Lat.  *<  noisy"),  the 
tawny  owl,  348. 

Syrnium  Tengmahni,  Tengmalm's  owl,  349. 


Tachomis  phsanioobia  (Gr.  taehua  swift,  omit 

a  bird,  phcenix  a  palm,  and  hioa  life),  the 

Jamaica  palm  swift,  340. 
Tachypetns  aquilus  (Gr.  iachust  petomai  to 

fly ;  and  Lat.  aqyUa  an  eagle),  the  frigate 

bird,  164. 
TaUor  bird,  311. 
Tallegalla  Cuvieri,  220. 
TaUegalla  Lathami,    the  Australian  brush 

turkey,  219. 
Tallegallinffi  {tallegalla),  the  sub-family,  219. 
Talpa  EaropsBa  (Lat.  talpa  a  mole),  the  com- 
mon mole,  488. 
Talpa  coeca  (T.  and  Lat.  f'bUnd"),  489, 
TalpidsB  {talpa),  the  family,  488. 
Tamias   (Gr.   <*a  storekeeper"),   the   earth 

squirrels,  a  genus  of  squirrels,  467. 
Tanagers,  268. 

Tanagrinae,  the  sub-family,  268. 
Tanrecs,  492. 
Tantalinffi  ( Tantalus  proper  name),  the  ibises, 

a  sub-family  of  herons,  187. 
Taphozous  (Gr.  taphos  a  tomb,   and  zoo  to 

live),  a  genus  of  bats,  494. 
Tapiridffi  {tapirus),  the  family,  417. 
Tapirus  Americanus,  the  American  tapir,  417. 
Tapirus bicolour  (Lat.  "two-coloured"),  the 

Indian  tapir,  418. 
Tapirus  tHIosus  (Lat.  "covered  with  soft 

hair"),  417. 
Tarentola,  or  wall  Gecko,  122. 
Tarsidffi  {tarrius),  the  family,  50G. 
Tarsius  (Gr.  tanoa  the  foot),  a  genus  of  quad- 

rumanous  mammalia,  501. 
Tatlers,  185. 

Tchitrea  paradisi,  the  paradise  flycatcher,  287. 
Teal,  173. 
Teius  teguexin,  the  teguexin,  a  species  of 

lizard,  121. 
TeleosauridsB  (Gr.  teleoa  adult,  and  aauroa  a 

lizard),  a  family  of  fossil  crocodiles,  132. 
Teleostia  (Gr.  fe/eo«  complete,  and  o«<eof»bone), 

an  order  of  fishes,  21. 
Tenuirostres  (Lat.  tenuia  slender,  and  ro«^rum 

the  beak),  a  sub-order  of  passerine  birds, 

247,  311. 
Terns,  166. 

Testudinidee  {testudo),  the  family,  139. 
Testudo  GrsBca  (Lat.  "the  Greek  tortoise), 

the  common  land  tortoise,  139. 


Testudo  Indica,  the  Indian  tortoise,  140. 

Testudo  planiceps  {T.  and  Lat.  "  flat- 
headed),  140. 

Tetracerus  quadricomis  (Gr.  and  Lat.  "four- 
horned'*),  the  chicara  or  four-horned  ante- 
lope, 422. 

Tetrao  oupido  (Lat.  "a  bustard," and  "Cu- 
pid"), the  pinnated  grouse,  206. 

Tetrao  tetriz,  the  blaek  cock,  205, 206. 

Tetrao  urogallus,  the  capercailzie,  205. 

Tetraodon  lievigatus  (Gr.  tetra  four-fold,  odom 
a  tooth,  and  Lat.  "smooth"),  a  species  of 
fish,  61. 

Tetraodon  Pennantii,  61. 

Tetraodon  lineatus  ( T, and  Lat.  "marked  with 
lines"),  61. 

TetraonidsB  {t€trao),  the  family,  205. 

Tetraoninffi,  the  sub-family,  205. 

TeuthidsB  (Gr.  teuthia  a  cuttle  fish),  a  family 
of  spinous  fishes,  46. 

Textor  (Lat.  "  a  weaver  "),  a  genus  of  weaver 
birds,  266. 

Thalassarctos  maritimus  (Gr.  thaktaaa  the  sea, 
arktoaB.  bear,  and  Lat.  "of  the  sea''),  the 
white  bear,  486. 

Thanmobia  fulicata  (Gr.  thamnoa  a  grove,  and 
hioa  life),  the  Indian  robin,  307. 

ThamnophUinsB  {thamnophilm),  the  sub- 
family, 277,  279. 

Thamnophilus  (Gr.  thamnoa,  and  phileo  to 
love),  a  genus  of  shrikes,  279. 

Thecadactylus  iffivis  (Gr.  theka  a  sheath,  dak^ 
tulon  a  toe,  and  Lat.  "smooth"),  the  croak- 
ing lizard,  122. 

Thick-knee,  196. 

Thom-back,  82. 

Thresher,  77. 

Thrushes,  289,  294 ;  ant,  296. 

Thylacinus  cynocephalus  (Gr.  thtdaz  a  bag, 
kuon  a  dog,  and  kephale  the  head),  the 
pouched  wolf  of  Van  Diemen's  Land,  401. 

Thylaeotherium  (Gr.  thulax,  and  ther  a  wild 
beast),  a  fossil  marsupial  animal,  401. 

Thymallus  vulgaris,  the  grayling,  SO. 

Thynnus  pelamys  (Lat.  thynnua  the  tunny, 
and  pelamya  a  kind  of  tunny),  the  bonito, 
49. 

Thynnus  vulgaris,  the  common  tunny,  49. 

Tiohodroma  muraria  (Gr.  teielwa  a  wall, 
dremo  to  run,  and  Lat.  "of  walls"),  the 
wall  creeper,  317. 

Tiger,  477. 

Timalinae,  a  sub-family  of  the  thrushes,  292. 

Tinamidffi  {tinamua  native  name)«  a  family  of 
rasorial  birds,  204. 

Tinamotis  {tinamua  and  otis),  the  genus,  204. 

Titmice,  302,  803. 

Titlarks,  801. 

Tityrinse,  a  sub.famUY.ott^M^»iv^^'^<k*^^^« 
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Toads,  M. 

ToObm  {todus),  the  sab-lamilx,  SSS. 

Todos  riridos,  the  green  tody,  SM. 

Tope,  ecmunon,  78. 

Torpedinidn  (torpedo),  the  ttmStj,  81. 

Torpedo  (Lat.  **the  cramp  fish"),  the  eramp 

ray,  82. 
Tortoises,  139, 140. 
TbrtriddiB  (Let.  torqueo  to  twist),  a  family  of 

eolnbrine  aoakm,  116. 
TManiiue,  the  tatlers,  a  sub-family  of  the 

snipes,  185. 
Toacans,  228, 245. 
Toxotesjacalator  (Gr.  "an  archer,"  and  Lat. 

•*  a  darter  »)  a  species  of  fish,  46. 
Traehinida  {traehinus),  the  family,  42. 
Trachinos  dnco  (Or.  traehHsroagh,  and  Lat. 
**a  dragon  "),  the  weerer,  a  species  of  fish, 
43. 
Tragopan,  217. 
Tragnlns  kanohil  (dim.  of  Gr.  tragos  a  goat), 

a  species  of  musk  deer,  434. 
TieronidA  (Gr.  treron  a  pigeon),  a  family  of 

pigeons,  228. 
Trichedds  {trieheetu),  the  family,  469,  471. 
Trisheoos  rosmams,  the  walms,  471. 
Trichiurus  leptoms  (Gr.  t?trix  hair,  oura  the 
tail,  and  leptot  slender),  a  species  of  ribbon 
fish,  51. 
Trigla  hirundo  (Gr.  irigle  the  name  of  a  fish, 
and  Lat.  "a  swallow"),  the  sapphirine  gur- 
nard, 40. 
Triglidae  {trigla),  the  family,  SO. 
TringinsB    (Gr.  tringa  the  name  of  a  bird),  the 

sandpipers,  a  sab-family  of  snipes,  188. 
Trionycidffi  {trionj/a),  the  family,  188. 
Trionyx  ferox  (Gr.  treis  three,  onux  a  nail, 
and  Lat.  "  fierce,**),  the  snapping  turtle, 
138. 
Trionyx  nilotious  (2*.   and  Lat.   "nilotic**), 

138. 
Triton  aqnaticus  (Gh*.  triton  a  sea-god,  and 

Lat.  "  aquatic  **),  the  newt,  92. 
Triton  palustris  (2*.  and  Lat.  "belonging  to 

marsties*'),  92. 
Troohilidss  {troehHus),  the  family,  319. 
Trochilus  colubris  (Gr.  trochilos  the  wren), 

the  ruby-throated  humming  bird,  323. 
Trochilus  polytmus,  the  long-tailed  emerald 

hummingbird,  322. 
Trochilus  strumarius  {T,  and  Lat.  **  having  a 

swelling  on  the  neck  '*),  322. 
Troglodytes  domestica  (Gr.  "a  dweller  in 

caves  **),  the  house  wren,  818. 
Troglodytes  vulgaris,  the  common  wren,  812. 
Troglodytes  niger,  the  chimpanzee,  505. 
TroglodytinsB  {troglodytes),  the  sub-family  of 

the  wrens,  312. 
Trogon  tesplendens  882. 


Trogonide  (frofwi),  the  tanily,  831. 

Troopfal,  264. 

Tropic  birds,  166. 

TIrapidoiiotiiB  (Gr.  tropU  a  keel,  and  notot  the 

back),  a  genus  of  snakes,  118. 
Tropldophis  (Gr.  tropia,  and  ophU  a  snake),  a 

genus  ofamphiwbmnian  lizards,  118. 
Tropidorhynchus   oomieulatus     (Gr.   tropu, 
andrAim«Ao«  the  beak,  and  Lat,  '*  tarnished 
with  Uttle  horns  >*),  the  friar-bird,  319. 
Trout,  29. 
Trumpet  fishes,  89. 
Trumpeter,  196. 
Trunk  fish,  60. 
Trygon  pastinaae  (Gr.  and  Lat.  names  for  the 

same  fish),  the  common  sting  ray,  83. 
TrygonidflB  {trygon),  the  family,  83. 
Tunny,  49. 
Tupainie,  the  banxrings,  a  sub-family  of  the 

shrews,  492. 
Turbot,  35. 

Turdids  {jturdwt),  the  family,  289. 
Turdinefr,  the  sub-family,  394. 
Turdus  iliacus  (Lat.  twdus  a  thrush),  the  red 

wing,  294,  295. 
Turdus  merula  {T,  and  Lat. "  the  Wackblrd**), 

the  blackbird,  294. 
Turdus  musicus,  the  song  thrush,  294,  295. 
Turdus  pilaris,  the  fieldfare,  294,  295. 
Turdus  torquatus  (2*.  and  Lat.  "collared**), 

the  ring  ouzel,  294, 295. 
Turdus  varius,  294. 
Turdus  vlscivorus  (21  and  Lat.  "  mistletoe 

eating**),  the  missel  thrush,  294. 
Turdus  Whitei,  White's  thrush,  294. 
Tumicinn  {tumix),  the  sub-family,  209. 
Tumix  pugnax,  210. 
Tumix  tachydromus  {Or,  tctchus  swift,  and 

dremo  to  run),  the  Andalusian  quail,  210. 
Turnstone,  194. 
Turkey,  brush,  219 ;  eommon,  213 ;  ocellated, 

214. 
Turtle,  green,  136 ;  hawVsbill,  187 ;  leathery, 

137  ;  loggerhead,  137  ;  snapping,  188. 
Typhlopidffl  (Gr.  tttphlos  blind,  and  ops  ap- 
pearance), a  family  of  lizards,  117. 
Tyranninn  [tyrarmus),  the  sub-family,  287. 
Tyrannus  crinitus,  the  crested  tyrant,  289. 
Tyrannus  intrepidos,  the  tyrant  flycatcher,  or 
king  bird,  288. 


Umbra  (Lat. "  a  species  of  fish**),  a  gentw  of 

EsocidflB,  80. ' 
Umbrella  bird,  280. 
Under-swordflsh,  37. 
Upupa  epops,  the  hoopoe,  825. 
Upupida*  {upupa)  t  the  family,  834. 
Upupinw,  the  sub-family,  825. 
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XJronoMC^tts  (Gr.  oyramoa  the  tky,  and  tkopeo 
to  exaaune),  a  geuxiB  of  spinoiut  fishes,  42. 

Uria  (Lat.i/riathsnameof  a  bird),  tho  guil- 
lemots, a  genus  of  swimming  birds,  159. 

Urodela  (G-r.  owa  a  tail,  and  delo$  apparent), 
an  order  of  the  batrachia,  91. 

UrsidsD  {ur9us)t  the  family,  485. 

Ursus  Amerioanus  (Lat.  wsut  a  bear),  the 
American  black  bear,  485. 

Ursus  Arctos  ( U.  and  6r.  arktos  a  bear),  485. 

Ursus  ferox  {U.  and  Lat.  <*fierce")f  the 
grisly  bear,  486. 

Ursus  spelsBUS  (the  cave  bear),  a  fossil  species, 
486. 

Utomania  tordo,  the  razor  bill,  158. 


Vampyre  bat,  496. 

Yanellus     cristatus      (Lat.     vanellutt     and 

**  crested"),  the  lapwing,  193. 
Varanidffi  (rarantw),  a  family  of  lizards,  121. 
Yenenosa  (Lat.  *' venomous"),  a  section  of 

the  colubrine  snakes,  110. 
Vertebrata  (Lat.  vertebra  a  joint  of  the  spine), 
the  fifth  great  divlBion  of  the  animal  kinfr- 
dom,  1;  skeleton,  2-4;  nervous  system,  4,  5 ; 
alimentary  organs,  5,  6 ;  circulation,  C,  7 ; 
reproduction,  7,  8. 
Vespertilio  pipistrellus  (Lat.  veapertUio  a  bat), 

the  pipistrelle,  494. 
Ycspertilionida}  {vespertilio),  the  family,  494. 
Yicugna,  433. 

Yidua  paradisea  (Lat.  "  a  widow,"  affd  para- 
disea  a  bird  of  paradise),  the  Angola  whydah 
bird,  266. 
Yiper,  European,  109. 
YiperidflB  (vipera  a  viper),  the  family,  109. 
Yiperina  {vipcra)  a  sub-order  of  snakes,  107. 
Ylreo  noveboracensis  (Lat.  vireo  a  greenfinch, 
and  Lat.  "of  New  York"),  the  white-eyed 
fiycatcher,  285. 
Yireo    olivaceous    (T.    and    Lat.    "olive- 
coloured"),  the  red-eyed  flycatcher,   284, 
285. 
YireoninsB  {vireo),  the  sub-family,  284. 
Yiscacha,  464. 

Yison  lutreola,  the  mink,  482. 
Viverra  civetta  (Lat.  viverra  a  ferret),  the 

civet,  481. 
Yiverra  rasse,  the  Javanese  civet,  481. 
Yoles,  462. 

Yulpcs  lagopus  (Lat.  "a  fox,"  and  Gr.  lapos 
a  hare,  Andpota  a  foot),  the  Arctic  fox,  475. 
Yulpes  vulgaris,  the  common  fox,  475. 
Yultur  monachiis    (Lat.    "  a  vulture "  and 

**  a  monk"),  the  Arabian  vulture,  374. 
Yulture,  Arabian,  874  ;  bearded,  873 ;  Egyp- 
tian, 374 ;  king,  374 ;  tawny,  374. 


Yulturida)  {vulture),  the  family,  372. 
YulturincB,  the  sub-family,  373. 


W 

Wagtails,  299-800. 
Wah,  487. 

Walrus,  or  morse,  471. 
Wapiti  deer,  436. 
Warblers,  298. 

Warbler,  Dartford,  310 ;  garden,  310 ;  grass- 
hopper, 310;  hedge,  305  ;  reed,  310. 
Water  hens,  180. 
Water  buck,  448. 
Waxwing,  282. 
Weasles,  482. 

Weaver  birds,  266. 

Weevers,  42. 

Whale,  ca*ing,  411;  fin-backed,  408;  green- 
land,  405;  southern,  408;  sperm,  408; 
white,  411. 

Wheatear,  305. 

Whinchat,  305. 

Whip-poor-Will,  343. 

Whip-Tom-Kelly,  284. 

WTiitcbait,  26. 

Whitethroat,  310. 

Whiting,  34. 

Whydah  bird?,  266. 

Widgeon,  173. 

Widow  birds,  266. 

Wildebeest,  445. 

Wolf,  474;  pouched,  401. 

Wolf-fish,  55-56. 

Wolverine,  484. 
Woodpeckers,  228-233. 

Wrasses,  37. 

Wren,  312 ;  ftirze,  310 ;  golden-crested,  310  ; 

house,  313. 
Wryneck,  236. 


Xiphias  gladius  (Gr.  xiphiaa  the  sword-fish, 
and  Lut.  gladius  a  sword),  the  common 
sword-fish,  50. 

Xiphiida  {xiphias),  the  family,  60. 


Yak,  461. 

Yapock,  809. 

Yphantes  Baltimore  (Gr.  huphantes  ay^etiver)t 

the  Baltimore  oriole,  264. 
YuncinflB  {yunx),  the  sub-family,  236. 
Yunx  torquilla  (the  Gr.  and  Lat.  names  of  this 

bird),  the  wryneck.  C30, 


538 


INDEX. 


Z«ni4n  (oruij,  ft  t«tl«n  of  tb«  hsaHy  ftcDtd- 

licridiE,  47. 
ZeiJglodloiila  (Gr.  seugle  &  joke,  fttiA  odfmia 

tenth] ^  A.  gtaiLp  of  foflsU  cetic^ft,  4t2. 
Zeui  fuber   (Gr,  Zpim    *  immc  of   Jupiter, 

wnd  LaL  /ra&er  )L  IdnA  of  lUJiJ,  tb«  dorec, 

4S. 
ZoATCUM  TfTipinii}    the  TivipiTirafl  bletinj, 

5S. 


SSootoeaTlifipiira.  (Or**rt»ift  IJTijiff  creature, 
■nd  iiMtf  to  titlng  forth,  imd  Lat-  **  viTipn- 
TOM  "),  tt  spMiet  of  lizard,  13^. 

Zofttfifopfl  palpchnwoB  (Of*  sot/ir  a  irirdle,  »nd 
ojpf  the  fime,  imd  Lat.  palpebra  an  ejeltdj^ 

Zjg^na  tnmlleiii  (Gr,  zm^m  a  yuke  or  ctom 

bu-,  ftad   Lftl.   w^^^ut  «    bAmmer),  the 

bAmtacr^eibded  ihirk,  ?7, 
Zygodaetjln  (Gi**  ai^ot  *  yoke,  and  daktulona. 

loo),  a  sMtion  O'f  the  pnch^dentLita^  415, 

420. 
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OBB'8  CIRCLE  OF  THE  SCIENCES: 

A  SEBIES  OF  TREATISES 

ON  THE  FUNDAMENTAL  PEINCIPLES  AND  PRACTICAL 
APPLICATIONS  OF  SCIENTIFIC  KNOWLEDGE; 

WITH  NUMEROUS  ILLUSTRATIVE  ENGRAVINGS  ON  WOOD. 


THE  FOLLOWING  SUBJECTS  ARE  ALBEADV  COMPLETED,  AND  MAT  BE  HAD,  STITCHED  IN  AN 
ORNAMENTAL  WRAPPER,  OR  IN  CLOTH,  AT  THE  PRICES  QUOTED  : — 
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PHYSIOLOGY  OF  ANIMAL  AHD  VEGE- 
TABLE LIFE.  By  Dr.  BusHKAN.  Price  Is. 
sewed,  Is.  6d.  cloth. 

SIMPLE  ABITHMETIC  AND  ITS  AFPLI- 

CATIONS.  By  J.  R.  Youno,  late  Professor 
of  Mathematics  at  Queen's  College,  Belfast. 
Price  6d.  sewed.  Is.  cloth. 

THE    FBIKCIPAL    FORMS     OF    THE 

SKELETON  AND  THE  TEETH,  as  the 
Ba^s  for  a  System  of  Natural  History  and 
Comparative  Anatomy.  By  Professor  Owen. 
Piice  Is.  sewed.  Is.  6d.  cloth. 

GEOLOGICAL  SCIENCE :  indading  Erac- 

tical  Geology  and  the  Elements  of  Physical 
'     Geography.  By  Professor  Ansted.   Price  2s. 
sewed,  2s.  6d.  cloth. 

VARIETIES  OF  THE  HUMAN  SPECIES, 

introductory  to  the  Study  of  History.  By  R. 
G.  Latham,  M.D.,  F.R.S.  Price  9d.  sewed, 
Is.  cloth. 

ELEMENTS  OF  ALGEBRA;  with  Defini- 
tions and  Explanations  of  its  Principles.  By 
Professor  Youno.  Price  9d.  sewed,  Is.  cloth. 

SOLUTIONS  OF  QUESTIONS  IN  ALGE- 
BRA.   By  Professor  Young.    Price  is. 

ON  PLANE  ANB  SPHEBICAL  TBIGO- 
NOMETRY  :  A  Treatise  on  Planes  and 
Spherical  Geometry.  By  the  Rev.  J.  P. 
TwisDKN,  M.A.,  late  Scholar  of  Trinity  Col- 
lege, Cambridge.  Price  Is.  sewed.  Is.  6d. 
cltoth. 

NAVIGATION  and  NAUTICAL  ASTRO- 
NOMY. By  Professor  Yotjno.  Price 
2s.  cloth. 


ON  SERIES  AND  LOGABITHMS.   By  the 

Rev.  J.  F.  TwisDBN.  M.A.,  late  Scholar  of 
Trinity  College,  Cambridge,  and  Mathemati- 
cal Professor,  Sandhurst  College.  Price  6d. 
sewed.  Is.  cloth. 

FLANE  GEOMETRY,    founded    on    the 

First  Four  and  Sixth  Books  of  Euclid's  Ele- 
ments ;  with  a  Treatise  on  Proportion,  as  a 
substitute  for  the  Fifth  Book.  By  Professor 
Youno.    Price  Is.  sewed,  Is.  6d.  cloth. 

MENSURATION,  OB  PRACTICAL  AP- 
PLICATIONS OF  GEOMETRY  and  TRIGO- 
NOMETRY. By  the  Rev.  J.  F.  Twisdbn, 
M.A.    Price  6d.  sewed.  Is.  cloth. 

FBACTICAL  GEOMETBY ;  being  a  Sola- 

tion  of  the  Problems  most  useful  to  the  Prac. 
tical  Draughtsman.  By  Alexander  Jardinx, 
Civil  Engineer.    Price  6d.  sewed.  Is.  eloth. 

STBUCTUBAL  &  SYSTEMATIC  BOTANY; 

with  numerous  Microscopic  and  other  Dlus- 
trations.  By  Edward  Smith,  M.D.,  L.L.B. 
Price  Is.  6d.  sewed,  2s.  cloth. 

NATUBAL  HISTOBY  OF  INVEBTE- 
BRATED  ANIMALS.  By  W.  S.  Dallas, 
F.L.§. 

CRYSTALLOGRAPHY  &  MINERALOGY. 
By  the  Rev.  W.  Mitchkll,  M.A.,  and  Pro- 
fessor Tennant,  King's  College. 

GHEMISTBY  OF  THE  IMPONDEBABLE 
AGENTS  —  LIGHT,  HEAT,  AND  ELEC- 
TRICITY. Bfr  John  Scokfern,  M.B.,  &o. 
Price  8s. 

GHEMISTBY  OF  INOBGANIC  BODIES. 

By  John  Scofpben,  M.B.,  Lond.  Ptl<sA 
28.  6d.  cloth. 


ore's  circle  op  the  sciences. 


The  completion  of  the  above  Treatises  marks  an  epoch  in  this  undertaking  which  the 
Conductors  venture  to  think  will  justify  them  in  an  appeal  to  those  among  their  fellow- 
citizens  who  are  interested  in  the  promotion  of  sound  scientific  knowledge.  To  Cler- 
OTifBW,  SoHOOLMASTBBs,  aoQ  UiBSOTOBS  OF  Institutioiib  for  Adult  Education,  and  for 
Self-instruction  more  especially,  they  would  point  out  the  existence  of  a  Work,  recom- 
mended at  once  by  the  names  of  the  eminent  men  who  have  contributed  to  its  pages, 
and  by  the  very  moderate  price  at  which  it  is  published. 

In  the  Circle  op  the  Sciences  it  has  been  the  aim  of  the  Conductors  to  have  every 
object  treated  in  a  philosophic  spirit ;  not  merely  reproduced  abridgments  of  larger 
works  or  dry  details  of  Art  Processes,  but  a  series  of  Treatises  exhibiting  the  funda- 
mental principles  on  which  each  branch  of  Science  is  based.  It  will  probably  be 
admitted  that  they  have  taken  the  best  means  of  attaining  their  object  when  the  names 
of  Professor  Owex,  Dr.  Latham,  Professors  Young  and  Twisden,  Professor  Tennaxt, 
the  Rev.  "Walter  Mitchell,  and  Professor  Anstbd  are  given  as  the  writers  of  the 
Treatises  already  completed,  or  on  the  point  of  completion. 

Amid  so  great  a  variety  of  subjects  as  the  "Work  embraces,  there  are  some  which 
must  involve  references  to  the  very  foundation  of  philosophic  speculation.  It  is 
proper,  therefore,  to  indicate  the  path  which,  in  this  respect,  will  be  pursued.  In 
treating  of  Physical  Science,  and  the  various  phenomena  by  which  the  subject  is  illus- 
trated, these  Treatises  will  indicate  the  Baconian  rule,  that  nothing  in  the  phenomena 
themselves  but  uniform  law  is  discoverable ;  but  they  will  sedulously  maintain  the 
doctrine — ^without,  however,  going  out  of  their  path  to  do  so — ^that  Nature  does  mani- 
fest the  existence  of  a  Law  Giver  as  well  as  a  Law — of  a  personal  Omnipotence  superior 
to  Law— of  a  Creator  who  made  the  universe  by  His  Fiat  and  maintains  it  by  His 
power. 


The  subject  intended  to  follow  the  present  Volume  will  be 
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Electro-Deposition  of  Metals,  Photography,  the  Chemistry  of  Food,  and  Artificial 
Light,  which  subjects  will  be  continued  until  they  are  complete,  without  interruption. 
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